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PREFACE TO THE SECOND EDITION. 

The first edition of tlus book was published by my father, the late James Macfarlane, 
in 1878 and, at the time of his death in October, 1885, he had prepared many of the 
chapters and collected some of the material for others for this second edition. By' fol- 
lowing the system of the work already completed, with the assistance of the gentlemen 
whose names appear throughout these pages, I have, after many delays, completed the 
edition. 

The whole book has been carefully revised and new lines and new notes added, so 
that the Guide, proper, has been enlarged finom 158 to 870 pages. The introductory 
portion of the book has been changed only where necessary to conform its statements to 
the views now held by geologists. The altitudes are a new and valuable feature of this 
edition and the list is as complete as could be obtained. A few chapters were so pre- 
pared by their authors that little work was needed before printing them, but in most 
instances the labor of collecting and arranging such a mass of material into a compact 
and harmonious form has been greater than would be imagined. Whatever defects and 
mistakes are found in the book may be attributed to the loss of the one whose mind con« 
ceived its plan, and who was peculiarly fitted for its preparation. 

To the contributors and my many advisors I owe a debt of gratitude that I cannot 

express, but I know that they will feel rewarded if their work results in an increase of 

interest in, and knowledge of, the noble science of geology. 

Jamss B. MAOVA&LAm:. 
Pittsburgh, Pa., 189a 
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1. FOR THOSE WHO ARE NOT GEOLOGISTS. 

The United States are intersected by numeroos railroads leading in all 
directions, and nearly every one has occasion more or less to travel on them for 
considerable distances. In these railway joameys no person who has the least 
power of observation can fail to notice the pecnliarities in the scenery and the 
great variety in the formations of rock to be seen in the railway cuts and 
cropping out on the hillsides. If we always had a professor of geology for our 
traveling companion, we would be glad to leara from him what these various 
formations of rock are, what place they occupy in the series of strata that 
are visible on the earth's surface, and their mineral and other productions ; also at 
what other localities the same rocks occur, and whether they are entirely new to 
us or the same we have seen elsewhere. This work is a substitute for the supposed 
traveling professor of geology, giving in a small space the names of the geological 
formations which occur along the lines of the railroads, and in another part of the 
book is to be found a plain but full description of eadi of them. There are also 
foot notes directing attention to interesting geological places and objects on the 
routes of the railroads. One object of the work is to teach persons not versed in 
geology something of this science during the tedious and unprofitable hours of 
traveling, without study, not as in a text book, but by pointing to the things 
themselves as seen at railway stations and through the windows of a railway car. 
^ No person could be so stupid as to travel all over the United States without 
learning the name of a single state or dty through which he passes, yet how few 
persons know even the names of the geological formations on which they have 
spent thdr lifetimes. Bvery one is taught geography, and there is scarcely a child 
of sufficient age who cannot tell the name of the town, county and state in which 
he lives. But geology, which is just as well worth knowing, is neglected, and 
there is but little opportunity for learning any thing practically in regard to it 
from those about us. This is not owing to a want of a desire for knowledge, but 
to a want of instruction in this science, and of the practical application of what 
is learned by adding local geological information in a handy, cheap and accessible 
form, and Uiis, which no other work affords, it is the aim of this book to furmsh. 
There ofre tome kinds of knoidedge too that cannot be obtained from booke^ 
but must be gathered by actual observcOion, The inspeetion of a formation in 
naturej which is pointed out to you, toUl teaeh you more in regard to it in a few 
minutes than you could learn from lectures or from reading books in as many 
hours, and the lesson so received toiU be better remembered. This book la Voto^cA^ 
as an intelligent guide to such observations. It le\\a yow. 's^^aet^ \Jaft^^ivsss» 
formations are, and you can then see for youraeli in lt&\Q^mis^^\^^>^^'5 ^^* 
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How lonely would be a journey on which you would see not a single face that 
you know, and how different it would be if every one you meet were an old 
friend. So to the tourist new charms must be given to scenery, however attractive 
it may already be, if he knows something about its geology. The rocks, mountains, 
valleys and plahis, although he sees them for the first time, are old friends in 
perhaps new and interesting forms. He meets them with a certain pleasure, for 
he understands what he sees and he is given the materials for many a happy hour 
of quiet and profitable refiection at home, on what he has seen on his railway 
journey. 

2. FOR GEOLOGISTS. 



But while the book is thus intended primarily as a series of object lessons for 
those to whom geology is yet a novelty, for the purpose of exciting an interest in, 
and which may ripen into a love for the science, it is believed that, being in a more 
convenient form than geological maps, and as no other work has attempted what 
is here done, all geologists, and especially students, will find it a most useful hand 
book on their railway journeys as well as for reference at home. It will be useful 
in laying down the geology in colors on any map which gives the railroads. 
Accurate geological maps can thus be made without expense, and there is no better 
exercise for students. It will also be invaluable in selecting a route of travel for 
geologic^ study or for pleasure, and no geologist should make an excursion over 
new ground without this guide. It is a scientific catalogue of the great panorama 
that passes with its ever shifting scenery before the eyes of the American railway 
traveler, and even an artist finds a catalogue of a picture gallery very necessary. 
No geologist need be told that it embraces the result of a vast amount of learning, 
labor and research in a very small compass, and a minuteness of local geology for 
which he might ransack libraries in vahi, and which no one man could possibly 
furnish. Many men for many years have devoted the finest talents in America to 
the study of the geology of these states, and ail have contributed by their published 
reports, or by direct original contributions to this work, portions of the knowledge 
which is here indexed, otherwise it would not be becoming for the author to say 
so much in its praise. In order that the guide might be as accurate as possible the 
assistance of the state geologist of each state, or that of some scientific gentleman 
best acquainted with its local geology, has been invoked to revise and correct the 
list of formations found along the railroads. Without a single exception, and with 
characteristic devotion to the cause of science,^ this aid has been very cheerfully 
and promptly rendered, and in not a few instances, where the necessary information 
was only in the knowledge of these gentlemen, they have filled in the geology from 
original sources not yet published. Due credit is given to all contributors in the 
notes of the proper chapter. The general accuracy of the book can be relied 
upon as to the formations of each locality as they were understood at the time of 
its publication, and it may be regarded as in harmony with the latest results of 
geological research. If errors are found, consider the great number of railroad 
statio]||is and you will wonder there are so few. 

♦Scientific men freely give the results of their labors to the world, expecting only in return to 
enjoy the consciousness of having added by their investigations to the sum of numan knowledge, 
snd to receive the credit to which they might justly entiUe them. Pbop. Jobiesh ItaKB.Y. 
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8. FOR USEFUL, PRACTICAL PURPOSES. 

To those who take only utOitariaBi yiews and care nothing for pure science, 
and to all those in any way interested in the coontry, a means is here furnished for 
ascertaining the natural ^vantages or disadvantages of any district where there is 
a railroad, for it is now pretty well known to all intelligent persons that the 
capabilities or resources of a country, what it is and what it can become, depend 
chiefly on its geology. 

No one in our day can doubt, that there is a definite and orderly arrangement 
of the rocks, tliat it is only in certain roclcs that certain useful materials and minerals 
are to be obtained, and that the soil of eacl^ formation has a certain fixed value for 
agriculture. It was long ago shown tliat a geological map of England, is a mi^ 
also of the distribution of its manufactures. Even the kind of people inhabiting 
a district, often depends on its geology. A considerable portion of the work of 
geologists, is devoted to tracing out the distribution of the various formations as 
they come out from beneath one another, and spread over the face of the country. 
This book is made up of a minute tabular statement or division of all places on 
the American railways, into classes, some of which yield useful materials or pro- 
ductions peoulisr to them. It points out the limits to be observed in searching out 
new locations producing any materiaL Besides, if accompanied by a correct 
scientific knowledge of the country, it will make any man's discovery of anything 
nseful available to his neighbors in hundreds of other places, over the whole 
region covered by the same formation. 

The physical structure of a country being then, the means by which we can 
learn the range and distribution of useful materials, a strict attention to fossils is 
necessary, to enable us to determine the relative position of rock groups, each 
group, within certain limits, holding its own peculiar fossil forms, and certain 
economic products being confined, over wide areas, either wholly or principally to 
certain rocks. Many persons, ignorantly confounding the means with the end, 
think geologists are good authorities upon fossils, but not as to the useful properties 
of the formations. Sir William E. Logan, the great Canadian geologist, in answer 
to this o'bjection, once said : '* I am not a naturalist ; I do not describe fossils, but 
use them. They are the geologist's friends, who direct him in the way to what is 
valuable. To get the necessary information from them, you must be able to 
recognize their aspect, and in order to state your authority, you must give their 
names. Some of them tell of coal — they are cosmopolites ; while some give local 
intelligence of gypsum, or salt, or building stone. One of them helped us last 
year to trace out, in Canada, .upwards of fifty miles of hydraulic limestone." 

But it is not practicable for ordinary readers to imderstand the difficult science 
of paleontology ; all they can expect to know are the results as ascertained by 
professional geologists, and those results are given in this little book, for every 
place on every railroad in America. There are many other things that might have 
been given, especially the structural geology of each State, geological maps, more 
minute lists of elevations and general physical geography, but the book contains 
enough for one little volume to be carried about on railway journeys. 

TowANDA, Pa., 1878. JAMES MACFARLADJH, 
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INTENDED FOR RAILWAY TRAVELERS WHO ARE NOT VERSED IN 

GEOLOGY. 



All the rock.f ormatioQS which appear on the surface of the globe, have been 
Bcientificallj classified by geologists, according to the order in which they are 
found lying one upon another, and by the fossUs they contain, and for our object 
may be conveniently included in twenty divisions or groups. In this work, the 
table of the names of the formations, groups and systems, published by Prof. J. D. 
Dana in his *' Manual of Geology*' and in his '* Text Book of Geology," has been 
taken as the general basis, by the geologists of many of the states who have 
assisted in preparing the following guide, but other valKable tables and especially 
one arranged by Dr. T. Steny Hunt, a general or combined table, and a 
list for each state at the beginning of the proper chapter, are also ^ven. Numbers 
are attached to the names of the groups wherever they occur, nutking 20 in alL 
The subordinate members of each group, which are called formations, have the 
same number, but these sub-divisions are distinguished by the addition of small 
letters, a, b, c, etc., thus making in all 40 sub-di-nsions. By this means, the reader, 
although not familiar with geological tables, is at once enabled to see to what part 
of the general series any formation belongs, number 1 deagnating the oldest 
and number 20 the upper and last formed of alL Wherever the formations are 
found, they occur in the order as they are numbered, but the series in nature is 
never full, and in almost every locality one or more members of it are wanting. 

The true method by which each of the great stratified formations is distinguished 
is by its own characteristic fossils, but these descriptions, having been prepared for 
travelers, are confined to the general aspect of the rocks as seen in passing them on 
the railways. They are intended to be popular rather than scientific, informing the 
reader what the formations are, what they look like, and their useful and valuable 
characters, qualities, and productions. It mmst also be borne in mind that this is a 
country of vast dimensions, and that the formations undergo important changes in 
their lithological character from place to place. 

Paleontology, and other interesting branches constituting the purely technical 
portion of the subject, are omitted. That ground has been well covered 
by all of the excellent illustrated text-books on geology, and one object of 
this work is to induce persons to take up their study. Results only are here given, 
not the method, by which they are attained. The thicknesses of the formations are 
sometimes stated, but as this might mislead the unprofessional reader, it should be 
observed, that the width of the surface occupied by a formation depends on the 
amount of dip in the beds. A group less than a hundred feet thick, lying 
horizontally, may cover several miles, while one of several thousand feet thick^ \1 
lying at a high angle, is soon passed over. 
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1. EOZOIC (ARCH>EAN, AZOIC). 

I. PRIMARY OR CRYSTALLINE ROCKS. 

The late investigations of American geologists have enabled them to 
establish several divisions in the crystalline stratified rocks, which were 
originally called Primary or Primitive. The name Azoic, formerly given to 
the Primary rocks to distinguish them from the Paleozoic formations, has, 
since the discovery of Eozoon in the former, been exchanged for that of 
Eozoic. The designation Archaean or ancient rocks, is used by Professor 
Dana and others, and applies to the Primitive formations without distinction. 
Among those who have made the Primitive or crystalline rocks a special 
subject of study for many years, no one is more eminent than Dr. T. Sterry 
Hunt, whose classification of these rocks established by him in North America 
has since been recognized by many geologists in Europe, where the same 
great groups are found. The following descriptions, giving the latest con- 
clusions as to the divisions of the Crystalline rocks, have been furnished by 
him for this second edition of this work. 

1 a. Laurentiana— The name of Laurentian was given in 1854, by the 
geological survey of Canada, to the ancient crystalline terrane which forms 
the chief portion of the Laurentide hills, and of the Adirondacks. 

Throughout these areas the prevailing rock is a strong, niassive gneiss, 
reddish or grayish in color, sparingly micaceous, but very often homblendic. 
The predominance of this mineral occasionally gives rise to a nearly pure 
hornblende-rock, sometimes with a little intermixed feldspar. The gneisses 
are, for the most part, distinctly stratified, but occasionally the evidences 
of stratification are not very apparent, so that these rocks have often been 
designated granites. This series is distinguished by the absence of chloritic, 
talcose, argillaceous or micaceous schists. It includes, however, crystalline 
limestones, of which there are supposed to exist, in the Ottawa valley, three 
distinct masses in the Laurentian series, each of which is, in parts, according 
to Logan, more than 1,000 feet in thickness. These limestones, which are 
generally coarsely crystalline, are often magnesian, and abound in foreign 
minerals, chief among which are serpentine, chondrodite, hornblende, 
pyroxene, magnesian mica, apatite and graphite. Most of these occur both 
disseminated in the beds, and, aggregated with other minerals, in veins, or 
endogenous masses. Associated with these limestones are often considerable 
beds of quartz-rock, sometimes gametiferous. Great masses of magnetic oxide 
of iron are also found interstratified in this series. The measured thickness 
of the Laurentian gneisses, with their included limestones and other rocks, 
on the Ottawa, where the strata are nearly vertical in attitude, has been 
estimated at over 17,000 feet. Beneath these, known as the Grenville series* 
there is a great underlsdng mass of granitoid gneiss, without limestones, and of 
undetermined thickness, called the Ottawa gneiss, which, it is conjectured, 
may not be conformable with the upper portions. 

In the Atlantic belt, considerable areas of Laurentian occur in Newfound- 
land, and probably in several parts of New England. A range of Laurentian 
locks fi*om the Western part of Connecticut extends southwestward, forming 



-\ 



DESCRIPTIONS OP THE FORMATIONS. 11 

the Highlands of the Hudson, and making the South Mountain as far as the 
Schuylkill ; while a smaller range of the same, to the southeastward, forms 
the Welsh Mountain, in Pennsylvania. Little is known of the distribution of 
the Laurentian further southward, but gneisses near Bichmond in -Virginia, 
and at Boan Mountain, in North Carolina, are referred to this terrane. 

Large areas of Laurentian oocur around Lake Superior, and fiarther west 
in the Bocky Mountains, where they form the crystalline rocks of the Colo* 
rado range in the east, and those of the Wasatch in the west, and probably 
occur in many other parts of the region. To the Laurentian belong the 
gneisses of the Western Islands of Scotland, those of Scandinavia and Finland, 
and large portions of those of the Alps. The limestones of the Laurentian 
contain the remains of a foraminiferal organism known as Eozoon Canadense 
(Dawson), which has been found in several localities in Canada, and also in 
Bavaria, and in Finland. Accompanying it are several other small forms, 
regarded as organic, and referred to the protozoa. 

1 bi Noriarii-^he upper portion of the Laurentian series on the Ottawa 
river, was orginally defined by the geological survey of Canada as consisting of 
a rock, gneissoid or granitoid in character, made up chiefly of labradorite, or 
related anorthic feldspars, but including also true gneisses and crystalline 
limestones, not unlike those already described in the Laurentian. Subsequent 
studies in Canada led to the conclusion that these rocks constitute a distinct 
terrane, resting uncomformably upon the gneisses and crystalline limestones of 
the preceding series, and the two were respectively designated as Lower 
Laurentian and Upper Laurentian or Labradorian. As the newer is very distinct 
from the older terrane, it has, however, been thought better to restrict the 
name of Laurentian to the latter. A series precisely similar to the upper one 
occurs in Norway, where, as in North America, it rests upon Laurentian 
gneisses, and where the name of norite has been given to the feldspathic rock 
which is its chief characteristic. Hence, the name of Norian, whic^ has been 
chosen in place of Upper Laurentian, as the designation of the terrane. It 
is conjectured, from the £Eu;t that it has yet been found only in contact with 
the Laurentian, and from its including gneisses and limestones lithologically 
similar to those of the latter, that it is next in age. 

The norites consist, for the greater part, of anorthic or plagiodase feldspars, 
sometimes almost without admixture, but at other times accompanied by small 
portions of hornblende, of pyroxene or of hypersthene, constituting what has 
been called hypersthenite or hyperite. Chrysolite, red garnet, green epidote, 
biotite, and ilmenite are often present, and these minerals are generally 
arranged in such a way as to give a gneissoid structure to the rock. The 
texture ia sometimes fine-grained and compact, and at other times more coarsely 
granular, and even granitoid, displaying great masses of the plagioclase feldsi>ar, 
frequently opalescent, and var3ring in composition from anorthite to andesine. 
The colors of the norites vary from white, pale bluish or greenish, rarely 
reddish, to dark lavender or smoke-blue, or nearly black. 

The principal area of this terrane known in the United States is in Essex 
county, New York, where it covers several hundred square miles, and^altbLora^!^ 
highly inclined, rests unconformably, according to "Ptoie^Rot lEL^JX^ xr^w "Caa 
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Laurentian. It is well displayed upon the shore of Lake Champlain, between 
Port Kent and Westport, and forms some of the highest hills of the interior. 
A second large area of Norian occurs north of Montreal, where it is similarly 
related to the Laurentian, and passes below the Potsdam sandstone. Other 
localities along the valley of the St. Lawrence are at Chateau Richer near 
Quebec, at Bay St. Paul, the Bay of Seven Islands, and on the River M oisie. 
Extensive areas of it also exist on the coast of Labrador. The same rock has 
been found on the east shore of Lake Huron, at the west end of Lake Superior, 
aj9 at Duluth, and in Wyoming Territory. 

1. c. Arvoniaiu— There is found in many localities a series of highly inclined 
stratified rocks, consisting essentially of petrosilex or halleflinta, often passing 
into a quartziferous porphyry. There are found with it strata of vitreous 
quartzite and thin layers of soft micaceous schists, besides great beds of hema- 
tite, and, more rarely, layers of crystalline limestone. This group, which has 
a thickness of many thousand feet, was at first included in the succeeding 
Huronian series, which, however, apparently overlies it unconformably. 

Its relations with the preceding groups have not been clearly determined, 
hut it appears to be identical, both in position and in character, with the 
group, which in Wales has, since 1878, been called Arvonian. These Arvonian 
rocks are well seen at many points along the coast of Massachusetts and New 
Brunswick and in the Atlantic belt in southern Pennsylvania. Areas of them 
are also seen on the noith shore of Lake Superior, and rising through the 
paleozoic sandstones in Wisconsin. They appear under similar conditions in 
southeast Missouri, where they include great beds of iron-oxyd. 

I d. Huroniarii— The name of Huronian was given in 1855 by the geological 
survey of Canada, to a series of more or less schistose crystalline rocks, shown 
to rest upon the Laurentian series on the north shore of Lakes Huron and 
Superior. A similar series is largely developed in the Atlantic belt in New- 
foundland, in the province of Quebec, and in New England, and fisurther south- 
westward in the Blue Ridge. The Huronian differs from the preceding series 
by the frequent presence of schistose rocks, and of conglomerates, which con- 
tain fragments of the underlying gneisses. The Huronian contains a consider- 
able portion of epidote, hornblende and pyroxene, and is marked by varieties 
of diabasic rocks, often called gabbros, which are truly stratified, but are not to 
be confounded with the norites of the Norian series, to which the name of 
gabbro is also often given. The Huronian series moreover includes imperfect 
gneisses, quartzites, dolomites, serpentines, and steatite, besides large amounts 
of chloritic, micaceous and argillaceous schists. Its thickness has been esti- 
mated at about 18,000 feet, and it is often found resting unconformably upon 
the gneiss of the Laurentian. Ores of copper, nickel, chrome and iron are 
common in the Huronian series, which is penetrated in many localities by 
unstratified rocks, both granite and doleritic 

The rocks in the British Islands, which have lately been described by the 
name of Pebidian, are apparently identical with the Huronian ; and the great 
series in the Alps, known to the Italians as the pietri verdij or greenstone 
group, or at least its lower portion, has both the lithological characters and 
the geognostical relations of the Huronian, to which it is now generally 
referred. Similar crystalline schists found in California, both in the foot-hills 
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of the Sierras and in the Coast Bange, are probably Huronian. The gold 
veins of California traverse both these schists and the penetrating granites. 

1 e« Mental ban •—The name of Montalban was given in 1872 to a great 
series of crystalline schists- which are lithologically and geognostically dis- 
tinguished from the Huronian, and are well displayed in New Hampshire 
in the White Mountains (whence the name). It occupies large areas in New 
England and constitutes the gneisses and mica schists of Philadelphia, 
Baltimore and Washington, extending southwestward into Alabama, and, 
in the absense of the intermediate groups, often rests directly on the 
Laiirentian gneiss. This is well seen on the Island of New York, on the 
north part of which the older gneisst which makes up the Highlands of the 
Hudson, appears from beneath the Montalban, which covers the greater part 
of the island. The Montalban series contains fine grained white gneisses, 
sometimes porphyritic, but distinct from the granitoid gneisses of the 
Laurentian, and passing into granulites on the one hand, and very quartzose, 
coarse grained mica schists, chiefly muscovtic, on the other. It also includes 
hornblende in some parts, and the gneiss, by a predominance of this mineral, 
passes into a nearly black schistose hornblende-rock. Beds of granular 
chrysolite rock [accompanied by enstatite, and by serpentine, often with 
chromitel, are found interstratifled in this series in North Carolina and in 
Greorgia. It also includes beds of crystalline limestone, which resemble 
those of the Laurentian, and moreover includes large deposits of iron pyrites 
and copper pyrites. The fine grained gneisses of the Montalban are some- 
times called granites, but the series is penetrated by great masses of true 
intrusive granite. The mica schists of the series often contain garnet, 
staurolite, cyanite and andalusite ; these species, with the exception of the 
first» not being, so fEur as known, found in the Laurentian series. The endoge- 
nous granitic veins carrying muscovite, iolite, spodumene, beryl, columbite, 
tinstone and apatite in the Atlantic belt, occur chiefly in the Montalban 
series. The Montalban is supposed to be represented by the younger 
gneissic and mica schist [Series of Scotland, which has been called Upper 
Pebidian, Grampian and Caledonian. It corresponds to the younger gneissic 
series of the Alps, where it is generally, though not everywhere, separated 
from the older Laurentian group by a great development of Huronian. 

1 f. Tacon fan •—Along the great Appalachian Valley from Vermont to 
Alabama extends a belt of quartzite, limestone and crystalline schists with 
roofingH9lates, which, by many geologists, have been regarded as a great 
development in an altered condition of the Cambrian and Ordovician (Pots- 
dam-Loraine). These rocks, called by H. D. Rogers Primal, Auroral and 
Matinal, are regarded by others as older than the Potsdam, and constitute 
the Lower Taconic of Emmons, since called Taconian. They include the 
Itacolumitic series of South Carolina, and have a general thickness of 4,000 
to 5,000 feet. In these are found the white marbles of the Valley, the great 
deposits of limonite and beds of magnetic and specular iron ores. To this 
series are also referred the similar series of rocks in northern Michigan and 
Minnesota, including what has been named the Animikie series.^ wbicl^Viv)^ 
been confounded with the Huronian. A great seiies oi Eiimi^x xo^^BaSa Vsv«AVsi. 
the Alps between the younger gneisses and the paleozoic. T. %t^sBX "^^s^s^* 
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2H5. PALEOZOIC. 



2-4, CAMBRIAN (or lower Silurian) AGE. 



2 a. Acadian.— This series is found at Braintree, in Massachusetts, at St. 
John, in New Brunswick, and at St. John, in Newfoundland. It includes one 
thousand feet or more of f ossilif erous sandstone and shale, and according to Dr. 
Hunt, corresponds to the Menevian of Great Britain. It has only been found 
^ong the north-eastern border of the Atlantic belt It is remarkable as a f o&sil- 
iferous rock below the Potsdam, which had, before its discovery, always been con- 
sidered as the lowest formation of that description on the continent. 

2 b. Potsdam. — ^The Potsdam sandstone, was for a long time considered as 
the lowest sedimentary fossilif erous rock. It is usually of a purely quartzose 
character, generally gray, though often striped, and sometimes partially or 
entirely red. In places it appears as a conglomerate, but sometimes the enclosed 
masses are angu^, showing them to be near their source. — ^Hall, N. T. R., 27. 
It is a hard sUicious sandstone, white, red, gray, yellowish, and frequently striped. 
Some strata of this rock are covered with the most beautifully characterized 
ripple-marks as perfect as if just formed on the sand of a sea-beach, while 
the rock is the most indurated kind of sandstone. Its lower portion is a 
^granitic conglomerate, in which large masses of quartz, the size of a peck 
measure, are often enveloped ; they are rounded and water-worn, and held together 
by a finer variety of the same material. On the Canada slope, where the 
mass is 800 feet thick, it is wholly a conglomerate, made up of coarse materials. 
The part which is properly a sandstone, has two principal varieties, a close grained, 
sharp edged mass, with natural joints traversing it in two directions, but so closely 
wedged together that it is quarried with difficulty. This is the Keeseville variety, 
and that of Pa. and N. J. The other, the typical mass at Potsdam, is an even 
l)edded and somewhat porous rock, at many places a distinct friable sandstone, 
in others a yellowish-brown sandstone, the particles of which are compacted 
together, so as to form a firm, even-grained mass, with the planes of deposition 
perfectly smooth and separable from each other, the layers being from two inches 
to four feet thick. At Potsdam quarries, a layer of 100 square feet may be raised 
and split into rails, six inches wide and ten feet long, or it may be broken into 
pieces the size of a brick, with even edges of fracture, and each layer may be 
separated into many. The color here is yellowish-brown, and a deep red variety 
occurs at Chazy, resting immediately upon the primitive rock. — ^Mather, 102. It 
is nowhere charged with mineral matter, either disseminated or in veins. The 
native copper of Lake Superior is in an old trappean formation, and has no relation 
to the neighboring extensive formation of Potsdam. In an economical point of 
view, the Potsdam is unimportant as a depository of useful substances. 
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The general color of the stone at Potsdam is yellowish-brown, but the 
tmt of each layer differs somewhat from those adjacent to it, so that the rock, 
upon the fractured edges, wears a slightly striped aspect. It is the finest quarry 
stone in the state, being so perfectly workable and manageable. — 360. It is an ex- 
cellent building material, holding mortar well, and makes a dry house. — 29. Under 
the Potsdam, and upon the primary rock, is the position of the specular and red 
oxide of iron.— V. 267. 

In Minnesota, the lower portion of the formation Is 400 feet thick, and is hard 
and often vitreous, and usually of a brick-red color, with very distinct layers, often 
separated into slaty layers by partings of red shale, strongly marked with 
fucoidal impressions, frequently ripple-marked and cracked. The upper part of 
the formation, there called the St. Croix sandstone, is white or buff in color, often 
friable, and constitutes a heavy bedded or massive sandstone of rounded q\iartzose 
grains.— N. H. Winchell. 

In Minnesota and Iowa, the Potsdam proper, omitting the St. Croix sandstone, 
is a friable, crumbling mass, of no value for building purposes except as 
sand, consisting of a pure silicious sand in minute grains, with a very slight 
amount of cementing matter. Unless protected by some more resisting rock 
above it the Potsdam appears in steep slopes, or low, gently swelling hills and 
mound-like eminences. Those portions which are hard and enduring are cemented 
by oxide of iron, and have a brown color. 

In Wisconsin, the Potsdam is 800 to 1000 feet thick, and has a much larger 
surface-development than elsewhere, as will be seen by the great number of 
railway-stations on it It extends over 12,000 square miles, and contains many 
fossils not found in New York. Where the Potsdam in Wisconsin is on the surface, 
and not covered by drift, there is usually a loose, sandy soil, with a sparse growth 
of small oak and pine timber. This formation is one that has been very properly 
allowed to retain its original name almost undisputed all over the United States, 
except that Professor Owen at first called it the Loweb Sandstone, in the North 
West to distinguish it from the 8 c, St. Peters or Upper Sandstone. 

In Michigan, the Potsdam is the red sandstone, which is emphatically the 
chief rock that appears upon the immediate coast of the whole south shore of 
Lake Superior, and forms the Pictured Bocks and the Falls of St. Marie. Here it 
is of inconsiderable thickness, but it regularly thickens in going westward. — 
Houghton, 4th R., 500. Some have referred the Lake Superior sandstone to the 
age of the Chazy, but the late studies of Bominger show that it is really of 
Potsdam age. The Chicago Tribune office building is of this Lake Superior 
sandstone, and the Court House at Milwaukee is another conspicuous specimen. 

In Pennsylvania, the Potsdam is a compact, fine-grained, white and yellowish 
vitreous sandstone, contaming specks of Kaolin. 

The Potsdam formation is supposed by some to be represented in the Green 
Pond Mountsdn of New Jersey by a local deposit of coarse conglomerate, 3000 feet 
thick, but others deny that this mountain is Potsdam. It is less than 80 feet thick 
where it is seen rising from beneath the limestones of the Leliigh River, but 
Increases in thickness westward and southward, until it comes to be t^^x^s^'oXft^VsL 
Tennessee by many thousand feet of alternate coarse ani^ ^ai<b ^^^^^^^. "^^"^ 
Safford's Qeol B. of Tenn. 
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3 a. Calciferousi—This group embraces in New York three distinct masses 
as to character and position, and these alternate and intermix with each 
other. The first is sHidous, oomi>acty and may probably be the continuation 
of the Potsdam sandstone. The second is a yariable mixture of fine, yellow, 
silicious sand and dolomite or magnesian carbonate of lime, which, when 
fractured, presents a fine, sparkling grain. It is in irregular layers, which 
have a shattered appearance, firom numerous cracks, the parts being more 
or less separated from each other. This is the mass from which the name 
Calciferous sandrock was derived. The third is a mixture of the dolomite 
material, which is usually yellowish, very granular when firesh broken, and 
of a compact limestone, which resembles the Birdseye. The action of the 
weather gives these layers the appearance of Grothic fret-work, and the color 
becomes a dark yellow-brown.— Y. 21. As its name indicates, it is a sandy 
magnesian limestone, but it is not destitute of beds of pure limestone. The 
mixture of a variety of mineral matter causes the rock to weather unequally ; 
hence it is often rough externally, portions of the silicious part standing out 
in relief. There are two quite uniform characters which distinguish the 
Calciferous, viz : A fine crystalline structure intermixed with earthy matter 
and numerous small masses of calcareous spar. — E. 105. Great numbers 
of quartz crystals are found in the cavities of this formation, many of them 
very perfect as to form and transparency. — ^V. 30. 

In the Mississippi basin this formation is called^ the Loweb Magnesian 
Limestone, to distinguish it from the Upper or Trenton limestone. The 
eastern name, Calciferous or lime-bearing sandrock, does not apply, as it is 
almost free from sand. As its western name indicates, it is a dolomite or 
magnesian limestone, and makes an excellent lime for building purposes. 
It usually contains about one equivalent or forty-five per cent of carbonate 
of magnesia. This limestone forms the summits of the blufis of the Missis- 
sippi ; it supports high table-lands that extend back from the river, and forms 
prominent angles to the summits of the blufb on either side of that river. 
These even and heavy layers are those usually quarried for building-stone. 
D. D. Owen gives descriptions of the picturesque character of the landscape 
in the region of the Upper Mississippi, and especially the striking similarity 
which the rock exposures present to ruined structures, and his report is 
illustrated by beautiful engravings showing the castellated appearance of the 
clif& of the Lower Magnesian limestone on the Iowa river. In Pennsylvania 
it is a coarse, gray, calcareous sandstone, containing cavities enclosing very 
minute crystals of quartz and calcareous spar. 

3 bi Chazyi— To the Calciferous succeeds the Chazy limestone. As a whole, 
it is a dark, irregular, thick-bedded limestone. At Chazy, New York, on Lake 
Champlain, it contains many rough, irregular, flinty or cherty masses. At 
Essex the beds are more regular, and form, in consequence, a better building 
stone. As a limestone it is purer than the Calciferous, being non-magnesian; 
the principal foreign matter is silica in the form of chert. It is free from the 
brown earthy spots, and the masses of brown calcareous spar so common in 
the Calciferous sandrock. 

This formation is 130 feet thick on Lake Champlain, but it is less constant 
in the series than the others, and as it is not an important formation on the 
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lines of the railroads, an extended description is not here necessary. It is not 
found in the valley of the Mohawk. Its fossils are found in Pennsylvania and 
Yirginiat but its, limits are not there defined. In the Northwestern States the 
St. Peter sandstone occupies the same place in the series as the Chazy in the 
east. 

3 bi St. Peter Sandstone (Upper Sandstone of Owen). — This is a western 
formation and does not occur in the Eastern States, but Prof. Lesley thinks it 
may have representatives in the massive silicious members of the great lime- 
stone mass of from 5,000 to 6,000 feet thick, as measured along the two branches 
of the Juniata in Pennsylvania. It is first recognized in going west, to the south- 
west of Winnebago Lake. It is also seen up the Mississippi, near St. Paul 
and St. Anthony, and on the streams of northeast Iowa, and at La Salle, Illi- 
nois, where it is brought to the surface by an anticlinal axis. It is remarkable 
for its uniform thickness, which is from 72 to 100 feet over a space of 500 miles 
in length and 400 miles in width. In Central Wisconsin, however, its thick- 
ness is very irregular. It is also of the same c}iaracter throughout, being com- 
posed of wonderfully uniform and exceedingly minute grains of sand, held 
together by the merest trace of cement, so that the mass may easily be moved 
with shovel and pick, as is everywhere done for the purpose of obtaining sand 
for mortar. This sandstone, though usually white, sometimes assumes a buff 
or brown color from the presence of iron, and in some localities it becomes red or 
is marked by bands of a bright green color. It appears like a recurrence of 
the Lower or Potsdam sandstone. Being composed almost entirely of pure 
silica, it is, when not colored by oxide of iron, one of the very best materials 
yet discovered in the west for the manufacture of glass. It is the same as 
that known in Missouri as saccharoidal sandstone, which is carried to Pitts- 
burgh, Pennsylvania, and used by the glass-makers in manufacturing the best 
kinds of glass. See note 2, Missouri. 

4 a. Trenton Limestone.— Next in ascending order occurs the 4 a, Trenton 
limestone, which, in the Northwestern States, is divided into the Buff lime- 
stone and Blue lim^tone. In Wisconsin there are two buff and two blue beds 
alternating. They are undoubtedly the same as the well known Chazy, Birds- 
eye, Black River and Trenton limestones of New York and other Eastern 
States. They are known in the West wherever the exposures reach to the upper 
sandstone. 

The upper member of the 4 a. Trenton limestone, in South Western Wis- 
consin and the adjoining parts of Illinois and Iowa, is the very important 
Galena or lead-producing limestone, which has no exact representation in the 
Eastern States. It is a light gray or a yellowish-gray, heavy-bedded rock. 
It is compact, minutely crystalline throughout, often with small cavities lined 
with crystals of brown spar, and the whole thickness of the formation is 250 
feet. The Gralena or lead ore contains 13.4 per cent, of sulphur and 86.6 per 
cent, of lead, and is found in heavy bodies in crevices in this Galena dolomite 
or magnesian limestone. Prof. J. D. Whitney, in his admirable report on the 
geology of the lead region of Southwestern Wisconsin, has proved that these 
lead deposits must have been introduced into the fissures by precipitation from 
above. The lead mines of Missouri are chiefly in the Lower Magneaiw\\\xaa?- 
stone. 
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In Wisconsin, a very noticeable feature of the Trenton limestone is its 
marked division into the two parts before mentioned. One, which is the lower 
half, is very heavy bedded, in layers of two or three feet thick, known as the 
glass-rock, and the other thin bedded, in layers of two or three inches. There 
is always a stratum of carbonaceous shale from a quarter of an inch to a foot or 
more in thickness, which separates the blue or Trenton from the thin bedded 
Gralena limestone above it. 

Professor B. D. Irving describes the Qalena limestone as almost invariably 
a very compact, hard, crystalline rock, of a yellowish-gray color, with numer- 
ous small cavities filled with a softer material, or lined with crystals of calcite. 
The upper portion is thick bedded and free from flints, the layers being from 
one to four feet thick, while the lower portion almost invariably consists of 
several feet of layers from one to two inches thick. Qood exposures of parts 
of the Gralena limestone are frequently to be met with. It may be seen in 
clif& and ledges, on nearly all the streams in the lead region, where it weathers 
irregularly, leaving the sur£Eice full of small cavities, due to the removal of its 
softer parts. The formation contains masses of flint in layers, or in irregular 
pieces, which are principally confined to the middle and lower parts of the 
formation, although not entirely absent from any part. 

In the interior valleys of Pennsylvania, as for example, in Sinking Valley. 
Blair Ck)., considerable quantities of zinc ore, and some galena, have been 
found in the Trenton limestone group, which is there at least 1,000 feet thick. 
The lead mines of Wythe Co., Virginia, are at the same, or at a somewhat 
lower horizon. The zinc mines near Bethlehem, Pennsylvania, and near 
Landisville, Lancaster Co., are nearly of the same geological age. Isolated 
crystals or small masses of galena occur in crevices in the limestone beds of 
this age throughout the entire range of the great valley from Newburgh, on 
the Hudson, to Chattanooga, in Tennessee. The limestones in this valley, 
which are the Auroral limestones of H. D. Bogers, are, by some geologists, 
referred to an older series. 

In the State of New York the lower part of the Trenton is called the 
Birdseye. It is a perfectly pure limestone, and the next layer, which is the 
middle or Black Biver sub-division, is sometimes used as a marble. It is 
solid, hard, and easily worked, by reason of its conchoidal fracture, and is 
valuable for lime and for building. 

The upper part of the formation, or Trenton limestone proper in New 
York, consists of two distinct varieties, at Trenton Falls. The first or upper 
part is a dark or black colored, fine grained limestone, in thin layers, sepa- 
rated regularly by black shale or slate, forming the great mass in which the 
creek has worn its channel, and in which are all the falls. See Note 62, 
New York. 

The second, or lower part of the Trenton proper, is a gray, coarse grained 
limestone, in thick layers, and it is quite crystalline. This is the quarry- 
stone at Prospect, above Trenton Falls. At Montreal, the church of Notre 
Dame and many other structures are constructed of the gray variety of the 
Trenton limestone, quarried behind the city, but the thinner layers, when 
not dressed, are of a more pleasing color, and make a handsomer building- 
stone. 
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The Trenton formation in all parts of the United States, is almost always 
a limestone. A conspicuous example of the Trenton, Utica and Hudson 
River formations, is seen in the long continuous and beautiful valley of the 
Hudson and Lake Champlain, the Kittatinny valley of New Jersey, the 
Cumberland valley of Pennsylvania, the Shenandoah valley of Virginia, and 
the valley of East Tennessee. The fertility of its limestone land is almost 
inexhaustible. The deposits of brown hematite iron ore, found in the soil, 
and occupying hollows or basins in the softer limestones below the Trenton 
in so many places, and in such large quantities, are supposed by some to be 
of aqueous origin, and not strictly a product of this formation, which is only 
its receptacle. But many other geologists, — B. M. S. Jackson, A. A. Hender- 
son, Lesley, Piatt, Prime and Frazer, have all agreed in advocating the oppo. 
site view, each from his own independent studies. They derive the limonite 
beds either from the solution of the ferriferous limestone layers, or from 
the intercalated micaceous slates, or from the pyrites-bearing slates of the 
neighborhood. According to Dr. Hunt, it comes from the change of masses 
both of iron-pyrites and of carbonate of iron, originally imbedded in the 
limestones and slates. 

4 b. Utica 8Iate>— The Trenton limestone is succeeded by a dark or 
black carbonaceous slate, called the Utica slate. In Pennsylvania this for- 
mation is everywhere darkly colored, and the coloring matter is probably 
derived from abundant remains of marine plants or animals. While the 
black color of some of the clays in the brown hematite ore banks of the 
upper range (immediately beneath the Utica slate), as at the mines in Lehigh 
Co., Pa., and the Brandon ore mine in Vermont, seems to be derived from 
the black slates of the Utica, the gray color of some of the limestones, and 
of the carbonate ores (as at the Saucon zinc mines) is known to be due to 
disseminated graphite. 

Within the State of New York, it is everywhere black, and usually soft 
and fissile. Thin beds of impure limestone are associated with it in many 
places, and sometimes thin layers of carbonate of iron, and it passes into the 
Trenton limestone by gradual interstratification. Thus bands of slate are 
interstratified in the limestone, and thin strata of limestone containing fossil 
remains in the lower part of the slate. These crumbling shales may generally 
be distinguished by their dark blue-black and brownish-black color, but 
there are some strata among the grits of the Hudson River that can scarcely 
be distinguished from these. The Utica slate weathers ash-gray, rapidly 
disintegrates, and> where it is exposed in dif^, frost and other agents con- 
stantly break it into small fragments, which collect at the base in the form 
of a talus. In Pennsylvania, it outcrops, with little or no variation, as a dark 
blue carbonaceous slate and shale, extremely fissile in its lower beds. It 
forms the sur&ce-rock along a narrow region in the Mohawk valley. In 
East Tennessee, the beds both of Utica and Hudson River, or Cincinnati, 
are of great extent, and consist of blue calcareous and sandy shales, with 
some layers of calcareous sandstone. Professor Hall considers the Utica slate 
as properly the lower member of the Hudson River group. 

4i Ci Hudson River (Cincinnati! Nashville, Loraine and 'ET^bT^icrcX. «a.^^- 
stone and shale). — ^The rocks of this group in "New ^otk «*i^ TCia«i>iX:^ ^^«!^^ 
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shales and gray, slaty and thick-bedded grits. The slates and shales are 
generally dark brown, blue and black, and the grits are gray, greenish and 
bluish-gray. They are stratified and conformable, alternating a great number 
of times, without any regular order of alternation, and in Eastern New York 
are from 500 to 800 feet thick. The first New York geologists called tbia 
formation the Greywacke, and it is still so called by the stone-cutters on the 
River Hudson. Its lower portion was called the Frankfort slate and sand- 
stone, and the upper part the FaUuiki shale and sandstone, which latter were 
afterwards called the Loraine shale. Wherever streams have passed over it 
they have, in process of time, worn in the rocks a deep channel or gorge 
sometimes preventing a free communication across them, as at Loraine (see 
Note No. 69, New York). By decomposition, it produces a tenacious, clayey 
soil, favorable for grass, forming the best dairy-land, as in Orange Co., New 
York, about Gk)shen and Middletown. R increases in thickness southward 
so rapidly that at the Delaware and Lehigh water gaps, measurements of 
5,000 feet have been made through it, from its top downward, without reach- 
ing its lower limit, f 

In many places along its last outcrop toward the Atlantic, it has fur- 
nished many masses of a substance resembling anthracite, also beds of impure 
limestone, and beds of red shale, which increase very much going south into 
Virginia. 

In Pennsylvania, the Hudson River slate consists of blue and greenish- 
gray shale, alternating with gray calcareous and argillaceous sandstone in 
thin beds. The sandstones grow more abundant as we ascend in the for- 
mation. The middle portion, where much metamorphosed and intersected 
by cleavage-planes, in certain localities, produces a good roofing-slate, as at 
Slatington and Delaware Water Gap, Pa. 

The geologists of the Western States generally, have dropped the desig- 
nation of Hudson River, at least in regard to strata west of the Alleghanies, 
and have substituted for it the name, Cincinnati, proposed by Worthen and 
Meek; making this term co-extensive with the former. In this guide, 
Hudson River is used in the Eastern, and Cincinnati in the Western States. 
At Cincinnati the whole series is about 800 feet thick, and, according to 
Dr. Newberry, by its fossils, is the equivalent of the Chazy, Trenton, Utica 
and Hudson River, all blended together. In Ohio it is composed of alter- 
nating beds of limestone and shale, the latter sometimes called blue clay. 
The limestone is an even-bedded, firm, durable, semi-crystalline limestone, 
crowded with fossils. It is commonly called the Uue limestone, but the 
prevailing color is grayish-blue, and the weathered surface shows yellowish 
or light-gray shades. In southern Illinois the lower part of the Cincinnati 
is composed of bro^^m sandy shales and sandstone, and the upper portion is 
a thin-bedded, dark bluish-gray, fine grained limestone, two to six inches 
thick, with shaly partings between the layers. In northern Illinois it is 
bituminous, and consists of sandy shales with thin bands of limestone. In 
Iowa it is the Maquoketa shales, which are bluish and brownish shales form- 
ing a stifif clay soil. In Missouri the upper shale bed only is found, with an 
occasional fiag-like limestone layer. 
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It should here be said that in the opinion of the earlier American geologists, 
Amos Eaton and Ebenezer Emmons, and as now maintained by Dr. Sterry 
Hunt, considerable portions of the strata above described, including what is 
called Potsdam sandstone in Pennsylvania, along the Appalachian Valley from 
New England to Alabama, as well as the great iliass of accompanying lime- 
stones — the Auroral of Rogers — belongs to the Lower Taconic or Taconian 
series, and is of pre-Cambrian age. The name of Hudson River group, has 
hitherto been used in a very vague sense, and made to include not only the 
upper schistose beds, including the roofingnslate of the Taconian, and the 
much more recent Loraine or Cincinnati shales, but also a great intermediate 
series, called by Eaton the First or Transition Grey wacke — ^the XJtica, Loraine^ 
and Oneida being his Secondary Gcey wacke. 

This First Greywacke series, along the eastern border of the Appalachian 
valley in New York and New England, and thence southwest on the one hand, 
and northeast to the lower St. Lawrence on the other, is a great belt of dis- 
turbed strata, which were for a long time assigned by some geologists to a 
position above the Trenton limestone, while by others they were regarded as 
below that horizon, and of the age of the Potsdam and Gtdciferous divisions. 
Emmons, who for many years maintained the latter view, called these rocks 
the Taconic slates or Upper Taconic, a name which Logan, when he finally ac- 
cepted this conclusion, changed to that of the Quebec group, divided into l^ree 
parts, named by him Sillery, Lauzosi, and Levis ; the latter being supposed by 
him the oldest. It has since been shown that the Sillery is the oldest and the 
Levis the newest, its &una approaching that of the Chazy ; while some portions 
of this group (afterwards distinguished by Logan as Potsdam) contain a fauna 
as old, or older, than the typical Potsdam. These rocks, which have an aggregate 
thickness of 7,000 feet or more, are much disturbed, and include portions of 
strata of later date, Ordovician and Silurian. To 'this essentially Cambrian 
series, as already said, belongs a great part of what has been called Hudson 
River group, though this name, in paleontology, has been restricted to the 
Loraine shales, which belong to a higher Ordovician horizon. — ^T. S. H. 

Keweeniarii — This name has been given to the great copper-bearing series 
of the Lake Superior basin, which, while resting in the different parts upon 
various crystalline groups, is unconformably overlaid by the Cambrian sand- 
stones of the Potsdam. It is made up chiefly of sandstones and conglomer- 
ates, with interposed layers of basic eruptive rocks of cotemporaneous origin, 
generally designated melaphyres. This series abounds in metallic copper, 
found both in veins, and in the beds, but most abundantly in certain con- 
glomerates. The thickness of the Keweenian is not less than 20,000 feet, and 
perhaps much greater. Notwithstanding its great antiquity the Keweenian 
does not belong to the crystalline rocks. (T. Stebby Hunt.) 
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5-8. SILURIAN (or upper silurian) AGE. 

5 a. Med in at — ^The lower member of this formation is a pebbly sandstone 
or grit called the Oneida conglomerate, being the same as the Shawangonk 
conglomerate. The upper member is called distinctiyel j the Medina sandstone^ 
and is usually a red or mottled argillaceous sandstone. 

1. The Oneida conglomerate in New York is composed of quartz pebbles rarely 
exceeding three-fourths of an inch in diameter, and of white or yellowish quartz- 
sand. In some localities there is some interposed greenish shale. The source of its 
materials was to the south, the rock being 600 feet thick in the Shawangunk 
Mountain at Wurtsburg, on the N.Y. & Os. Mid. R. R., and 1000 feet thick in some 
parts of Pennsylvania and Tennessee. The greatest thickness of the Oneida in 
the eastern part of New York is 80 to 40 feet, but in the western part the 
same place is occupied by a gray quartzose sandstone, fine grained and compact. 
Passing upwards, the gray sandstone intermingles with the Medina sandstone, 
which, in its lower parts, differs chiefly in color. The red color of the Medina 
sandstone seems to be partially commimicated to the gray below, which is often 
striped and spotted with red. There is, lithologically, no very strong line of 
demarcation between the two rocks. The oxide of iron, the red coloring matter 
of the upper member, has been transfused through the material of the lower as 
far as its particles could find admittance. The flagstones in the side- walks of 
Buffalo and Rochester, of a white color clouded with red, are of this formation. 

In New Jersey the gray sandstone formation consists of a thick series of hard, 
white and whitish gray siliceous rocks, of various degrees of coarseness, from that 
of a fine grained, pure sandstone to that of a quartzose conglomerate with 
thickly-set pebbles averaging half an inch in diameter. This is the summit of the 
long, straight mountain ridge called the Eittatinny or North Mountain, extending 
from near the Hudson River into Virginia. 

In Pennsylvania the Oneida conglomerate is a compact, greenish-gray, massive 
sandstone, containing in many places thick beds of siliceous conglomerate, and 
the Medina sandstone proper is a thick mass of alternating red shales and red and 
gray earthy sandstones . It is the North Mountain of the great Cumberland valley. 

At the Delaware Water-Gap the whole mass of Oneida and Medina consists 
of seven massive plates of coarse sand and conglomerate, separated by more 
argillaceous layers from each other. Going west, the number, according to Prof. 
Lesley, is reduced to tve^ and finally in Middle Pennsylvania to two, each of them 
very thick, and making its own mountain-crest when the dip is vertical, while the 
intermediate softer red mass forms a little valley between the crests. The whole 
formation is about 1,900 feet thick. When the dip is gentle, the Oneida 
makes a beautiful lofty terrace upon the flank of the mountidn, the crest of which 
is always made by the Upper Medina. Traced southward through Virginia into 
Tennessee , this formation gradually thins away to 50f eet, as seen west of Knoxville. 

2. The Medina sandstone proper succeeds the gray sandstone, there being no 
definite line of division between them. In this rock is found the Fttcoides Harlani 
affording a positive character whereby to recognize it in the series. This sandstone 
is almost invariably of a red color, generally a brown-red, more rarely variegated 
light red and yellowish, and in a few rare instances of a light or whitish color, 
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partially greenish. It is both fine grained and coarse grained, the latter usually of the 
deepest color, the former more variegated. The lower falls of the Gtoesee, below 
Rochester, 110 feet ui height, are formed by this rock. The deep gorge and 
high cliffs on both sides of the Niagara River, at Lewiston, New York, are more 
than one-half excavated in the Medina. 

In New Jersey it is a thick formation of red and variegated sandstones and 
shales. Its lower beds are a dark red sandstone of a very ferruginous composition, 
and extreme hardness, and in the middle and upper divisions of a brownish red 
shale and a very argillaceous sandstone, partly calcareous. 

Neither the Oneidanor Medina are found west of Ohio. Some large masses of galena 
and copper-pyrites with blende, bave been found in the Oneida or 8hawangimk 
grit, on the Erie R. R. east of Port Jervis and at Ellenville, but they were soon 
exhausted. When the Medina is a heavy coarse rock it produces a poor, barren 
country, but in Western New York it is more calcareous, and the soil is much better. 

5 b. Clintoni — This group consists of many different kinds of rocks or 
masses, from which circumstance it was first caJled the Protean group. The 
name of Clinton was given to it on account of the characteristic masses being found * 
around the village of Clinton, in Oneida County, New York. It consists of green 
and black-blue shale, greenish, gray and red, soft marly layers, often laminated 
calcareous sandstone, encrinal sandstone, and red fossiliferous iron-ore beds. The 
most persistent' member of the group is the shale. It is bluish when fresh quarried, 
but when long exposed it is always of a greenish hue. The next member is the 
greenish sandstone, which is in thin layers, having its surface generally covered with 
fueaides. This also has a bluish tint when fresh quarried. The third persistent 
member consists of two iron-ore beds in New York and several in Pennsylvania. 

The term Protean is still applicable to the Clinton group, which, in some 
places, counts of thin shaly sandstones, shales, and even conglomerates ; in others, 
of thin bedded, impure limestones, shaly sandstones, iron-ores, etc : still again it 
appears as a duplicate series of shales, limestones and iron-ores, with some 
intermixture of sandy matter, all containing an abundance of marine shells. In 
the west the formation is limestone, and is of a more uniform character. 

The Clinton formation produces the celebrated fossiliferous iron-ore generally 
known as the Fossil obb, which occurs in it in every state from New York to 
Alabama. In all its localities this ore is red or brownish-red, very hard, and where 
unaltered, invariably oolitic or in larger sized concretions. In New York, where 
it is extensively mined, there are two beds of it, generally about 20 feet apart, and 
upon an average about a foot and more in thickness. The oolitic particles are 
usually more abundant in the lower, the larger sized concretions in the upper bed. 
The two beds never appear at the same locality, or in the same line of section, but 
where the lower one occurs the upper one is wanting, and where the upper one 
occurs the lower one is not found. 

In Pennsylvania the Clinton is a very extensive formation, nearly 2,000 feet 
thick, of slate, shales, sandstones and iron-ore, with the same variety as elsewhere, 
and its iron ore is very rich, productive and valuable.- The outcrop of the ore- 
beds have been traced for hundreds of miles. In Dodge County, Wisconsin, near 
Milwaukee, the Clinton iron-ore, at Iron Ridge, is from 15 to 18 feet thick, but 
this is very unusual, and It is not in the same part of the formation as the fossil 
ore in the east. The deposits of this ore in East Tennessee aaid. \si ^^sS^'ossa.^ 
called the Dye-stone ore, are still more extensive. 
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5 Ct Niagara. — ^This group consists of two distinct members, a shale below 
and a limestone above. 

The shale in New York constitutes a yery uniform deposit, while the limestone, 
from a tbdn concretionary mass in the east, becomes an extensiye and conspicuous 
rock, constantly increasing in thickness, in a western direction, eyen far beyond 
the limits of that state. The cataract of Niagara is produced by the passage of 
the river over this limestone and shale, and, from being a well known and 
extremely interesting point, as well as exhibiting the greatest natural development 
of these rocks in New York, this name was adopted for its designation. In this 
vicmity, the limestone is 164 feet thick, with the shale beneath 80 feet thick. The 
lower part of the magara group exhibits a great development of dark bluish 
shale, which, on exposure, gradusdly changes to gray or ashen color, and forms 
a bluish or grayish marly clay. In this state it is undistinguishable from the 
ordinary clays, and its outcropping edges, when long weathered, are often 
considered as clay beds. The Niagara is a very extensive formation, but its shales 
are much more persistent and wide spread than its limestone member, in the east, 
but the limestone is more ^dely spread in the west. The gorge below the upper 
falls at Rochester is the best place to study these shales. In an agricultural point 
of view, this formation, like all limestones, is an admirable one. There is no better 
soil than that of the I^agarfi about Rochester, New York . 

A silico-argillaceous limestone, in New York, forms the beds of passage from 
the soft shale below to the purer limestone above. It is of a dark or bluish color 
when freshly exposed, but soon changes to light gray or ashen. These beds of 
passage are succeeded by a dark bluish gray sub-crystalline limestone, of a rough 
fracture, and separated into thin courses by dark shaly matter. The third member 
is a coarse grained concretionary mass, in irregular layers, exhibiting a very peculiar 
contorted appearance, as if much disturbed while in a semi-fluid or yielding 
condition. The concretions often present cavities lined with ciystals, or contain 
the remains of some organic body. This is the surface-rock in West Avenue in 
Rochester. 

The Niagara limestone is the great limestone which, in Wisconsin, occupies 
the peninsula between Green Bay and Lake Michigan, and then stretches southward 
to the south limits of the state, and far into Illinois and Indiana. It will be noticed 
in looking over the Guide, how many railroad-stations in the western states, just 
mentioned are on the 5 c. Niagara, and how very extensive the formation must be. 
Its general appearance is that of a regularly bedded brown or buff dolomite, with 
occasional intercalations of beds of massive gray limestone. The quarries of 
beautiful buff limestone at Athens and Joliet, Illinois, so much used in Chicago 
for building-purposes, are in this formation. At Joliet there is 40 feet in thickness 
of this buff and gray limestone. West and northwest of Chicago the Niagara 
limestone is highly charged with petroleum, which oozes from the stone, blackening 
the face of walls built of it. On Goat Island, at Niagara Falls, the petroleum 
is also seen on the limestone in small quantities. In Michigan it is a grey 
crystalline, rather fine grained, moderately f ossiliferous, dolomitic mass, 218 feet 
thick on Green Bay. 

In Western Canada the upper part of the Niagara limestone contains peculiar 
fossils, and is called the Guelph, and in Wisconsin it is subdivided into the 
4. Guelph, 3. Racine, 2. Waukesha and 1. Mayville beds. 
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This formation establislies the topographical distinction between the lower 
plain of Canada, in which lie Lake Ontario and Georgian Bay, and the upper 
plain of the United States, on which lie Lakes Erie, Huron and Michigan. 
Its terrace crosses Ontario, growing loftier as the thickness of the formation 
increases northwestward, until it becomes a range of limestone mountain-land, 
forming the peninsula between Lake Huron and Georgian Bay. It is there broken 
down in a range of islands, and reappears as a peninsula, just mentioned, cutting 
off Green Bay from the western shore of Lake Michigan. 

The l^iagara and other limestones above it, seem not to have been deposited in N 
Pennsylvania between the Delaware and Susquehanna rivers, and in Middle 
Pennsylvania. While the limtetones below it are well represented, the I^^agara 
is wanting as a separate formation, and its characteristic fossils are scattered 
through the Clinton rocks. 

6. Salina, (Onondaga Salt Group.)— This is an important group in the State 
of New York, containing all the gypsum and water-lune, and furnishing all the salt 
water of the salines of the city of Ssrracuse, which produce more salt in a small 
territory thui apy other in the world. Its soil is excellent for agricultural purposes, 
forming, with those south of it, including the Hamilton, the garden-region of the 
State of New York. The whole group is about 700 feet in thickness, and is 
divided into five deposits, but there are no well defined lines of division between 
them, except the last two. 

1. The first or lowest is a red shale, showing green spots at the upper part of 
the mass. The great mass is of a blood red color, fine grained, earthy in fracture, 
with no regular lines of division, but breaking or crumbling into Irregular 
fragments, and shows but little variation. In several localities the red shale shows 
numerous green spots, varsring from an inch or less to several inches in diameter, 
which strongly contrast with the red ground on which they are placed. The green 
color is the result of a chemical change, the peroxide of iron being reduced to 
protoxide. This red shale is of great extent along the railroad, and presents a 
thickness of from one to five hundred feet, yet nowhere has a fossil been found 
in it, or a pebble, or an3rthing extraneous, excepting a few thin layers of sandstone. 
The main line of the N. Y. C. & H. K. K. K. runs on the Salina formation 107 
miles, from Canasto^a to Brighton, and nearly all of this distance on this lower 
or red shale portion. 

2. The second deposit is the lower gypseous shales, the lower part of it 
alternating with the red shale, which ceases with this mass . This second deposit 
consists of shales and calcareous slates of a light green and drab color, with 
alternations of different colored masses, red, green, bluish and yellow, with a 
little whitish and greenish sandstone, different colors predominating in different 
places. In this deposit gypsum occurs in fibrous masses, either reddish or of a 
salmon color, which colors are peculiar to this deposit. The quantity of gypsum 
in this second deposit is comparatively small, and it is unimportant in an 
economical point of view. 

Both the second and third deposits are permeable to water, which cannot be 
obtained in any of the hills composed of them unless the wells are sunk to the 
level of the water-courses, a fact which explains the absence ol %J\ XsfvxifcJs^Tav^ 
above the level of the country. 
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3. The third member of the SaUna formation is the gypecous deposit, wliich 
embraces the great masses quarried for plaster or gypsum, consisting of two 
ranges, between which are the hopper-stiaped cavities, the vermicular limc-rock» 
and other porous rocks. This is the most important deposit, not only on account of 
its plaster-beds, but because it is only in this deposit that we have positive evidence 
that salt has existed in a solid state, and, therefore, the only source whence the 
saline springs of Syracuse could have been derived. The grbat mass of the 
deposit consists of rather soft yellowish or drab and brownish colored shale 
and slate, and of more compact masses which are hard, a brownish color 
predominating. It is usually denominated a gypseous marl, being earthy and 
indurated, slaty and compact. Some of it when weathered, presents a peculiar 
appearance, as of having been hacked by a cutting-instrument, with some 
regularity. The g3rpsum does not appear in layers or beds, but it occurs in insulated 
masses, and it assumes irregular not globular forms. The dark color of the gypsum 
is owing to carbonaceous matter. In many localities there are two ranges of 
these masses or plaster-beds, generally separated by the vermicular rock and the 
hopper-shaped cavities. There are two masses of the vermicular rock, the upper 
one four feet thick, with large porous cavities, the lower one twenty feet thick^ 
with small pores. This vermicular limestone is a porous or cellular rock, resembling 
lava. It is dark gray or blue in color, and perforated everywhere with curvelincar 
holes, but otherwise very compact. The holes or cells vary from microscopic size 
to half an inch in diameter, the cells being very irregular, and communicating 
with each other, some being spherical, and the resemblance in structure to a 
porous lava is complete. Forms which are due to common salt have been 
discovered in this rock, showing the presence of crystals of this substance, which 
were removed by solution. 

The most interesting products of the group are the hopper-shaped cavities, 
which must have been produced by common salt, as no other soluble mineral 
presents similar ones. They show conclusively that salt existed in this third 
deposit. When salt crystallizes, a cube first makes its appearance upon the surface 
of the brine, then similar cubes form around its border, being attached to its upper 
surface, near the edges, while it gradually sinks, and additional particles are 
added, forming another row of cubes upon the first range. This is many times 
repeated, until the density of the mass formed becomes greater than the liquid, 
when it falls to the bottom. When examined, being turned upside down, it 
shows a pyramid of regular steps, terminated by a cube, and when its position is 
reversed itjpresents a form like the hopper of a mdl. Where two ranges of plaster 
beds are seen the hoppers occur between them, and between the two massses of 
vermicular rocks, and are- from one inch to three inches and more in diameter. 
These hopper cavities are formed in the gypseous marl, or in the more solid parts 
of the vermicular rock. Testaceous animals cannot live in water saturated with 
gypsum, hence no fossils are found in the deposit. No trace of rock-salt in New 
York has met the eye of any one, but the existence of it is a matter of no 
doubt.* The fact of the difficulty of obtaining water in the gypseous hills, in 
either the second or third deposit, show there is little probability of finding salt 
above the level of the waters on account of its having long since been dissolved. 
See Note 27, New York, as to the salt-wells at Syracuse. 

*After the above was written, rock-salt was first found. In June 1878, in a boring south of 
Bochester. 
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The 'Old Road," or the division of the N. Y. C. & H. R. R. R., from Syracuse 
to Rochester, via Auburn, runs on the gypseous portion of the formation, and the 
plaster-beds can be inspected at Marcellus station, close to the railroad, but the 
best gypsum quarries are on Cayuga Lake, just north of Union Springs, the masses 
being from fifteen to twenty-five feet thick. Sulphuric acid springs, and numerous 
sulphur springs occur in the State of New York, in the Salina formation, oftes 
rising through the crevices of the overlying Water-lime group. 

4. The fourth or succeeding portion of the Salina formation, consists of those 
rocks which show groups of needle-form cavities, placed side by side, caused by 
the crystallization of sulphate of magnesia, and presenting a finely striated columnar 
appearance. The rock is a dark gray or drab colored, impure limestone, with 
cavities containing crystals and often embracing shaly beds. It appears to be a 
magnesian limestone, its usual color is a brownish drab, also dove color, and it 
breaks with an earthy fracture. 

The Salina formation extends westward across Canada, and the salt-deposits 
of Goderich in Ontario are in it. Six large beds of rock salt have been found there 
in boring, measuring in all 126 feet in thickness, at from 1,027 to 1,385 feet in depth 
from the surface, the beds measuring from 6 feet to 35 feet each in thickness. 

The salt-deposits and brine-springs of the world are by no means confined to 
the Salina formation ; on the contrary, they are f oimd in almost all the formations 
from the oldest to the youngest, and always accompanied by gjrpsum and red and 
vareigated marls. 

5. The fifth division of the Salina or Onondaga Salt group is the Water- 
lime, which has generally been considered as belonging to the Lower Helderberg, 
but which properly is part of the Salina. All the hydraulic cement of the State 
of New York, known as Rosendale Cement, and Syracuse or Manlius Water-lime, 
is manufactured from a portion of the stone of this Water-lime formation. It la 
an earthy, drab-eolored limestone and usually consists of two layers of drab 
limestone, always separated by an intervening mass of blue ; it is easily recognized 
by its gray or ash color when weathered. It has a thickness of not less than 
80 feet, and often attains a thickness of 100 feet or more in New York. When 
the Water-lime is burnt the stone does not slake, if of a good quality. It la 
ground in a mill, and then it hardens or sets when mixed with water, and remains 
so under water, its goodness depending on the hardness or cohesion when set. 
Its peculiar quality is owing to the proportion of silica and alumina it contains. 
The Water-lime continues across the State of New York, the drab layers which 
constitute it being always found. The courses into which the layers of Water- 
lime are sometimes divided show a crenulated or notched surface, like the sutures 
of a skull, the two surfaces interlocking each other. Professor Hall says the 
Water-lime is a distinct member, which does not belong to the 7. Lower Helderberg 
group of strata, but to that below it, the 6. Salina, of which it is the upper member. 
It is not closely related to either, but more nearly to the Salina, and is much more 
widely spread than the other members of the Salina. The cement quarries of the 
Delaware River, between Pennsylvania and New Jersey are in this formation, but 
cease after passing the Lehigh River westward. The beds near Copley are Trenton 
or older. In Middle Pennsylvania, where the Salina group, destitute of gypsum 
and salt, measures 440 feet, the cement beds above measure 580 feet, «si^ ^X^^ 
Lewistown limestone (Lower Helderberg) 162 feet, aa meByaxtt^Xyj Kj^cJwsrs^e^ «sx.^ 
Billin, m 1876. 
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7. Lower Helderberg. — In consequence of these rocks being so weU developed 
on the Helderberg Mountains, near Albany, New York, thej have receiyed Uiat 
name. The Lower Helderberg series consists of fiye limestone sub-divisions, and 
the Upper Helderberg of four members. They are separated by an important 
sandstone formation — ^the Oriskany. The Lower Helderberg, which is well 
developed in the eastern part of New York, thins out in going west, and at 
Syracuse disappears entirely. The sandstones also thin out and disappear, so that 
at Syracuse the Upper Helderberg rests on the Water-lime, the upper member of 
the Onondaga Salt group. The Lower Helderberg consists, in ascending order, 
of the 1. Tentaculite limestone, the 2. Pentamerus limestone, the 8. Delthyris shaly 
limestone, the 4. Encrinal limestone, and 5. Upper Pentamerus limestone. 

1. The Tentaculite limestone is the lowest member of the series. Portions 
of it afford fine buUding stone, which can be procured in blocks of large size, 
perfectly solid, and free from cracks or flaws. They vary from ash-gray to black, 
and present almost every shade between these colors. The strata are intersected 
by two main systems of joints nearly perpendicular to each other, hence the 
rock can easily be quarried in large blocks. But much of it is thin-bedded, 
often thinly laminated, dark blue ; its color, texture and composition contrast- 
ing strongly with the Water-lime below. — H. The 2. Pentamerus limestone 
is rarely pure, being more or less mixed with black shale, which gives a dark 
color to the rock, it being usually a dark gray. It is ciystalline in grain, and is 
in layers, but the lines of division are not straight, and the surface is not even. 
The whole mass has a rough appearance, and it does not make a good building 
stone. — y. The 8. Delthyris shaly limestone, as its name implies, is a shaly mass, 
and consists of alternate beds of shaly and compact limestone. It is an exceedingly 
interesthig rock from the great number of species, the abundance and perfection of 
its fossils. — Hall, 144. The 4. Encrinal is a compact crinoidal limestone, and the 
5. Upper Pentamerus is a bluish gray limestone. In Pennsylvania, according to 
Bogers, the Lower Helderberg is 50 to 100 feet thick, a diversified calcareous 
formation, of some shade of blue, argillaceous and flaggy in its lower beds, and 
shaly towards the middle, with layers and nodules of chert. 

8. Oriskany Sandstonot— In New York the greatest thickness of this rock is 
not more than thirty feet, and usually much less, but in Pennsylvania, Maryland 
and Virginia it is, in places, as much as 700 feet ; even in New York it covers an 
extensive surface, and is strongly marked in its fossils, which are generally of a 
large size, and attract the attention of travelers. At the typical locality, Oriskany 
Falls, the sandstone is twenty feet thick, and is of a light yellow color, friable, and 
readily crumbling into pure sand ; no part of it being sufficiently solid for durable 
work. One characteristic of this rock is the abundance of small cavities, which 
have been formed by the destruction of fossils. These present themselves in all 
cases where the rock is well developed. The porous nature of the mass has 
admitted the percolation of water, which has dissolved the calcareous matter of 
the shells, usually leaving casts of their internal stmicture. As a mass the 
Oriskany sandstone is a coarse, rather loosely cemented, purely silicious sandstone, 
of a yellowish white color. Sometimes it is shaded brown or some other dark color. 
In Pennsylvania it forms rough ridges, with a poor sandy soiL It is used for glass- 
making, and contains an iron-ore too silicious to be valuable. Some of our geologists 
(Hall, Bogers, Dana, etc.) place the Oriskany at the top of the Silurian seriesi 
and others (Newberry, Lesley, Hunt, etc.) at the bottom of the Devonian. 
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9-12. DEVONIAN AGE. 

9. LOWER DEVONIAN. 

9 Upper Helderberg or Corniferouy*— Tliis Yexj widely extended fonnation 
consists of four important members, the Cauda-gaUi, the Schoharie grit, the 
Onondaga limestone, aiid the Comiferous limestone, the upper member. But 
in the recent text-books on geology the whole formation is called the Comif- 
erous, which was the name given by Eaton to the whole formation of limestone. 
It forms the Helderberg range, a high ridge which extends through the State of 
New York, forming a very rich and productive tract of country. This group of 
strata, as above limited, and designated the Upper Helderberg by Professor James 
Hall, is, in his opinion, deserving of recognition as the base of the Devoniau, the 
Hamilton group beiuK the middle, and the Portage, Chemung and Catskiil the 
Upper Devonian. 

9 a. Cauda-gallit — This is a fine-grained calcareous and argillaceous sandstone, 
usually drab and brownish, and blanching by long weathering. It readily strikes 
the eye by its contrast with its associated rocks, and by the singular marking of 
impressions strongly resembling the tail of the common barn-yard fowl, from 
whence its Latin name of Cauda-galli or cock's-tail. Its fossils have been found 
in New York and at Crab Orchard, in Kentucky. In New Jersey, northeast of the 
Delaware Water Gap, this and the Schoharie are three hundred feet thick. 

9 b. Schoharie Qrita — This is very much like the preceding, but altogether 
different in its fossils. It is a fine-grained, very calcareous grit, or an arenaceous 
limestone, naturally brown, but weathering to a gray or drab color, containing a 
great number of fossils peculiar to this stratum, and is found in the mountain 
one and one-half miles northwest and northeast of Schoharie, New York, and 
extends by the Helderberg range to Kingston. The Schoharie Grit is a highly 
fossiliferous formation, and has a wide geographical extension. Its great number 
of cephalopods gives it a marked character, but it contains other fossils identical 
with the limestones above. — H. 

The 9 c. Onondaga Limestone in New York rarely exceeds ten to fourteen feet 
in thickness, but is very persistent, and is readily recognized by its light gray color, 
crystalline structure, toughness, and its numerous organic remains. This is one of 
the most valuable building stones in the Helderberg division, and has been largely 
quarried near Syracuse for the canal. It is an imperishable stone, having great 
power to resist the action of air, water and frost. It is generally the rock over 
which the water flows at the water-falls on the Helderberg range, as at Perryville 
and Chittenango Falls, and is remarkably uniform in its character. It is more 
extensive than the Comiferous proper, and it is very rich in beautiful and char- 
acteristic fossils. The limestones used for flagging in Syracuse are Onondaga 
limestone, brought from the typical localities Onondaga Valley and Split-Rock 
on Onondaga Hill. When wet they make a fine display of fossils of thia 
formation. This stone is also used for building everywhere ixv Geo^t-aJL 15<«^ 
York. 
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9 d. Corniferous Limestone.--For all practical purposes, this and the Onondaga 
limestone may be regarded as one formation. It extends from the Hudson River 
to the Niagara Riyer, which it crosses at Black Rock, producing there a rapid 
current at the International Bridge, at Buffalo, and forming a small island just 
above the water. It extends far into Canada, is seen at Sandusky City, Ohio, and 
there forms the bottom of Lake Erie. Its color varies from a light grayish-blue 
to a black, and is sometimes even a light gray or drab. It contains numerous 
nodules of flint or homstone, from which it derives its name. But few if any of 
the layers afford a pure limestone. Its color varies from black to gray, brownish 
and light blue. It is usually in regular courses from six to eighteen inches thick, 
separated by layers of homstone, and sometimes embracing flattened nodules of 
the same. This rock is crossed by vertical joints in two directions, giving rise to 
numerous copious springs of water. An upper division, called the Seneca limestone, 
is now included in the Corniferous. In New Jersey and Pennsylvania it is a blue 
and sometimes sparry limestone, including bands and nodules of chert. In Canada 
and the Western States it is a straw-colored and light gray rock. In its general 
eastern exposures it is generally bluish. Above the Corniferous are no general 
limestone masses in the Eastern States, but partial deposits only, the most ex- 
tensive of which is the TuUy limestone, found only in Central New York. There is 
an astonishing change from the top of the Corniferous limestone to the black 
shales of Marcellus. Two formations more unlike cannot anywhere be found. 
Both the Corniferous and Onondaga are included in the Upper Helderberg lime- 
stone of Pennsylvania, and on the Juniata they measure together only sixty feet. 
Immediately upon the upper surface of the Corniferous limestone, lies the valuable 
and extensive Mabobllus ibon obb. This consists of carbonate of iron, which 
occurs in a bed of pyritous clay, and near the outcrop is changed into limonite. 

10. MIDDLE DEVONIAN. 

10 at Marcellus Shales are of a black color, usually dark brown when 
altered. They greatly resemble the Utica slate in mineral character, and could 
readily be misti^en for it, They extend in New York from the Hudson River to 
Lake Erie. The lower part contains some impure black limestone, not in layers 
or beds, but in interrupted flattened masses. The upper shales are not so highly 
colored as the lower ones, and are disposed to separate, when long exposed, into 
small, thin-edged fiagments, the result of a peculiar accretionary structure. The 
fragments often exhibit stains, in spots, from iron rust, and also minute crystals 
of gypsum, the effect of the action of decomposed pyrites and limestone particles. 
Some portions of the lower shales are black and friable from small carbonaceous 
f ucoidE. Along the whole line of its outcrop it has been dug into in vain attempts 
to find coal. — ^Van U. 147. It has two joint planes, nearly at right angles to each 
other, causing projecting comers of rock, with smooth nearly vertical surfaces. 
These are sometimes seen in the upper members also of the Hamilton group, and 
the septaria or flattened balls of black limestone also occur in the Genesee shales. 

The lower part is very black, slaty and bituminous, and contams iron pyrites 
in great profusion. In general character the lower part resembles the Utica slate 
and is not distinguishable from the 10 c. Genesee slate, in its general aspect. When 
long exposed, the lower part weathers to a brownish or iron-rust color, partly 
from the presence and decomposition of iron pyrites and partly from bituminous 
niatter. In some situations it retains its purely black color, and scarcely separates 
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into thin laminae after long exposure. In many places this rock contains so much 
bitumen as to giye out flame when thrown upon a fire of hot coals. In Western 
New York it is fifty feet thick, and farther east much thicker.— H. 

This important formation carries its broad black outcrops across many of the 
Middle and Southern States, with comparatiyely little change, but in the South the 
black shale is supposed to be Genesee. In the Juniata re^on of Pennsylvania 
the Marcellus has been found to measure 875 feet thick, and is there divisible 
into an uppter, middle and lower member, the last consisting of black and brown 
«hales, the surface being stained with iron rust, &c., coated with bitummous 
matter. In Perry County, Pennsylvania, small coal beds occur in this formation, 
constituting the oldest known coal-measures, and significantly marking the great 
change in the general condition of things which either followed or was introduced 
by the deposit of the Oriskany sandstone. — Lesley. 

In speculating upon the origin of petroleum, dome geologists have sought it 
in a process of distillation from the black Marcellus and Genesee shales upward, 
and of condensation in the oil-bearing gravels and fissures of the overlying 
formations. Chemists, like T. Sterry Hunt, oppose this view on chemical grounds, 
others oppose it from other consideratious of apparently equal weight. It is a 
curious fact, however, that at this horizon, and in the Upper Helderberg or 
Comlferous, occur the petroleum deposits of Upper Canada, while the Pennsylw 
vania oil-deposits lie at euccessively higher and higher stages in the series. 

10 b. Hamiltont — This group takes its name from the town of Hamilton, in 
Madison County, New York, which contains no other rock, and where the best 
opportunity exists of examining the members of which it is composed, and where 
its fossils are in great abundance. It includes all the masses between the upper 
shales of Marcellus, and the TuUy limestone, and is from 800 to 700 feet in 
thickness in New York. It is important from its fine agricultural qualities, its 
thickness and extent, commencing at the Hudson and extending to Lake Erie. 
It consists of slate, shale and sandstone, with endless mixtures of thebe matenals,- 
or, in other words, sandy shale and shaly sandstones, and is not very easily 
described. There are three distinct mineral masses as to kinds, but not as to 
arrangement. The first, in the order of the tenuity of particles, is rather a fine 
grained shale, often fissile or slaty, its color some shade of blue, usually dark or 
blackish. The second is a coarse shale, often mixed with carbonate of lime, its 
color blue or dark gray when fresh, but becoming of an olive or brown color by 
long exposure to the weather, the color being due to manganese. It has no tendency 
whatever to separate into regular layers, but when a mass has been long exposed it 
shows numerous curved divisions, the curves very short and irregular, giving it a 
very peculiar appearance, which is unmistakable. The third kind, which is not so 
common as the two first, is a well characterized sandstone, and is generally in tinr 
upper part of the group, but more or less mixed with either of the two others. It 
is often in layers, though rarely straight, and usually short, interrupted, sometimes 
mixed with carbonate of lime. The colors of this kind are of more various 
shades, olive, greenish and yellowish. One thin layer produces excellent flagstones, 
but the group generally is deficient in building materials, the shale of the first kind 
readily crumbling by exposure to the air ; the two latter kvadfi» ^Xsyaa ^xsrKi^Kss^^ 
bttUd^ stone. The best is where limestone forma tke ceni^iiX, ^'^^ ^^sA\a\a.^Jsia 
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greatest abundance. So rare is the occurrence of regular layers in the group, 
that their absence is a good negatlye character, and its brownish or yellowish 
color, externally, or where weathered, a good positive one of the group generally. 
This applies to the central, but not to the eastern part of the State of New York. 
It abounds in fossils, and is admirably characterized by them, numerous species and 
even genera commencing with the group, and ending with it.— Van U. 150. 

In the western part of the State of New York, instead of sandy shale and 
shaly sandstone, and even tolerably pure sandstone, as in the east, the sand has 
diminished and the clay increased. The group, as a wjiole, presents an immense 
development of dull olive, bluish-gray calcareous shales, which, on weathering, 
assume a light gray or ashen tint, some tbin portions becoming brownish on 
exposure. The formation thins out very much in going westward, and at Lake 
Erie has only half the thickness found at Seneca Lake, and is so different that 
doubt of the identity of the two might arise, if one judged by the appearance only. 
The Hamilton is the New York lake formation, the following lakes being excavated 
in it: Otsego, Oazenovia, Skaneateles, Otisco, Owasco, Cajruga, Seneca, Canandaigua, 
and the north end of Hemlock Lake. The east end of Lake Erie is also cut out of 
the Hamilton. The upper part of the Hamilton was called the Moscow shale, 
from a place between Mt. Morris and Rochester, on the Grenesee River. 

In Pennsylvania the Hamilton shale has been measured on the Juniata, 635 
feet thick. It has many hundreds of miles of outcrop, in repeated zig-zags, form- 
ing, in combination with the Genesee and Portage above it, ranges of smooth, 
cult)>vated hills, of an entirely characteristic stiape, in long lines of ruffled slopes, 
regularly indented with short and smooth ravines. This striking topographical 
feature, maintains itself throughout the mountain-region into Virginia, and still 
farther south. The abundance of shells, without limestone beds, in Pennsylvania, 
furnishes a partial clue to the deposit of the (next succeeding) Tully limestone in 
New York. 

10 b. Tully Limestone. — This is the dividing line, easy to find, between the 
Hamilton and Genesee, being the upper part of the former, and it is important in 
New York as the most southern mass of limestone in the State. It is only local, 
and is an impure limestone, fine-grained, usually a dark or blackish blue, often 
brownish. The usual thickness of the rock is about fourteen feet, and its greatest 
thickness twenty feet. It makes a good but not a white lime. It receives its name 
from the township of Tully, in Onondaga County, New York. This limestone 
often shows an accretionary structure, and a roughed, notched appearance, where 
its layers separate as in some of the layers of the water-lime. One of the lower 
layers is thick, the bottom one being frequently five feet in thickness, and it is 
owing to this circumstance, and to the softness of the shale beneath, that when- 
ever a waterfall exists, the shale has been washed out to some depth, leaving a 
chamber or cavern, of which the limestone forms the roof or ceiling. — V. 169. 
It is a marked geological horizon in Central New York, being the termination 
of the Hamilton, and is succeeded by shales of a widely different character. 
It is often thick-bedded, but it is often divided by numerous irregular seams into 
small fragments. Its color, on first exposure, is blue or nearly black, but weathers 
to an ashen hue. It is best seen on the Cayuga Southern R. R., where it stands out 
in the face of the cliffs as a prominent band. It is absent west of Canandaigua 
Lake and in the eastern part of the state. — H. 212. 
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10 c, Qeneseei (Black Ulate of the west and south). — This is a great 
deyelopment of argillaceoas fissile black slate. Where its edges only are ezi)osed, 
it withstands the weather f 6r a great length of time, and often presents mural 
banks' in the rayines, riyer-courses, and upon, the shores of lakes. When the 
surface of the strata is exposed it rapidly exfoliates in thin eyen lamins. On 
disintegration it is often stained with iron, owing to decomposition of pyrites, but 
in many instances, and the greater number of localities, it retains a deep black 
color. In this it is distinguished from some beds of black slate in higher 
situations, which always become stained with hydrate of iron on their edges, 
and upon the surface of the laminsB. In color and general character it greatly 
resembles the Marcellus shale, and, aside from ];)osition, it would be difficult to 
distinguish the two, in the absence of fossils. It forms no conspicuous feature in 
the scenery or topography of the general surface. In rayines, and riyer and lake 
banks, it is usually seen in connection with the rocks below or aboye. Its greatest 
deyelopment, and a point where it appears more prominently alone, and the typical 
locality from which it was named, is at the opening of the gorge of the Gbnesee, 
at Mount Morris, where it is seen in the perpendicular cliffs for more than a mile 
in length. See note No. 112, New York. Another great exposure of the 
Genesee slate is along the Cajruga Southern Railway south of Ludlowyille, where 
it shows from eighty to one hundred feet thick, with the Tully limestone 
below and the Portage shales aboye it. See note 83, New York. The mass 
decomposes much less rapidly than the soft calcareous Hamilton or Moscow 
shales below it, and the thin slaty laminsB resist atmospheric action a long time. 
In lithological character it is entirely uniform, haying, from Cayuga Lake to Lake 
Erie, the'^same deep black color and laminated slaty structure, nor is there any 
change in its organic remains. Its fossils in Indiana are precisely identical with 
those of New York.--Hall 218. 

There are few formations in Central New York of which the limits are so well 
defined as this, lying between the Tully limestone below, and the sandstone flags 
of the base of the Portage group, aboye. It may also readily be found by the 
black color and slaty fracture. This shale has been regarded as the main original 
source of the petroleum in the oil region of Ohio and Western Pennsylyania, but 
there is reason to belieye that part, at least, of the supply of these regions has 
come from the Comiferous limestone below it, as maintained by Dr. Hunt. 

All through the western and southwestern states there is always found a 
Black Shalb, which is often the only representatiye of the Deyonian rocks. 
This is generally considered to be 10 c. Genesee. It is yery remarkable that a 
formation of its composition, of so inconsiderable a thickness, and otherwise so 
unimportant, should be so widely extended, and retain throughout its character 
unchanged as a black shale. The researches of Dr. Newbery in Ohio tend to show 
its fossils to be of the Portage type. It is there 850 feet thick, and he pronounces 
it to be the equiyalent of the Genesee and lower Portage. All the diyisions of the 
Hamilton group, Marcellus,' Hamilton and Genesee, are conyerted, by exposure, 
into a deep soil of an excellent quality for agricultural purposes, sometimes quite 
hilly, but forming smooth land free from stones. Some of the finest wheat-growing 
and hop-raising land in New York is on the Hamilton, and its rich shales haye 
been carried south by drift and diluyial agencies, and spread over Wii^ Q(<^\i^'^<^ 
Portage and Chemung, greatly to their improyement. 
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11-12. UPPER DEVONIAN. 

11 SL, Portage. — ^This group represents an eztensiye development of shales 
and flagstones, and finallj some thick-bedded sandstone towards its upper part. 
It is extremely yariable in character at different and distant points. In New York 
the Portage rises sometimes in a gentle slope, and at other times abruptly from 
the softer shales below. Between the deep north and south yalleys, in which the 
railroads run, the enduring sandstones of the upper part extend far northward, 
presenting, on the north side, a gentle slope, while on the east and west sides of 
the same hills, the slope is abrupt, the yalleys being bounded by steep hills. Ths 
ehange in the external appearanee €f the eov/niUry intUeatea the eommencement of 
these Portage rocks, although they are not seen. Throughout the Hamilton shales, 
the yalleys present gently sloping sides, and the country rarely rises far aboye the 
yalley bottom. But on approaching the northern margin of the Portage group, the 
railway traveler sees a gradually increasing elevation of the hills on either side, and 
an abruptness in their slope, and in a short time finds himself in a deep yalley 
bounded on either side by lulls rising 400 or 500 feet, and in some instances, even 
800 feet above the bed of the stream. These elevations often extend several miles 
unbroken, except by the deep ravines which indent their sides. The higher sand- 
stones of the group, and in many instances the intermediate ones, produce falls in 
the streams which pass over them, and some of the most beautiful cascades in the 
State of New York, and many of the highest perpendicular falls of water, are pro- 
duced by the rocks of this group, and in none others do we meet with more grand 
and striking scenery. — J. Hall's Report ' 

The pedestrian often finds his course impeded by a gorge of several huno*^ 
feet in depth, such as Watkins Glen and Havana Glen. The Portage upper, middle 
and lower falls are 66, ItO and 96 feet, and between the middle and lower the 
rocks rise in perpendicular clifiEs 851 feet in height See note No. 110, New York, 
as to Portage on Erie Railroad. Taghanic, Hector, and Lodi falls are also in the 
Portage. These points afford some of the grandest views of scenery, and 
admirable facilities for geological investigations. The lower divlBion of the 
Portage is the 1. OTuuagua shales, a green shale, with thin flagstones, and sandy 
shale. 2. The middle portion is the Oanrdeau shaU and flagstones, a great 
development of green and black slaty and sandy shales, with thin layers of 
sandstone, from which are quarried beautiful and durable flagstones. The 
rocks of this part of the group form high, almost perpendicular, banks on the 
Genesee. In a westerly direction the sandstones disappear, and the shales increase. 
8. The upper part of the Portage consists of the Portage sandstones, thick 
bedded sandstones, with little shale, while below, the sandy layers become thinner, 
and shale beds more frequent ; still it must be acknowledged that there is no abrupt 
change from the beginning of the Portage to the top of the Chemung. In the 
Portage, the sandstones and shales are less separated than above, and the sandy 
strata are flner grained, and contain more lime than in the Chemung. Towards the 
southern extremity of Cayuga and Seneca Lakes, the Portage rocks form clifl^ of 
considerable height, which present alternating hard and soft layers, and the 
numerous vertical joints present the appearance of solid walls of masonry, in 
distinct and regular courses. The vertical joints are well seen in Havana Glen. 
Isolated masses, like huge columns, are often seen, standing out in bold relief 
from the line of the cliff, being the remains of previously exposed surfaces* whiok 
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had crumbled away. On the Genesee Biyer the group is not less than 1000 feet 
thick. The Portage yields less lime to the soil than the Hamilton, but for 
pasturage it is superior to it. — ^H. 224. The great didry-country of Cortland, and 
other counties in Central New York, is on the Portage formation. The water of 
the Portage group is remarkably pure and soft. The Portage rocks have not been 
recognized in the eastern part of New York. In Ohio the Portage forms the upper 
part of the Huron shale, and the lower part of the Erie shale, of Dr. Newberry. 
In Middle Pennsylvania, according to Lesley, the Portage flags are 1,450 feet 
thick, and the Chemung shales over them, 1,860 feet thick. It is very hard to draw 
a line of demarcation between them, but, as a whole, the Chemung strata are 
more silicious and the Portage more argillaceous. The Portage sandstones are 
flaggy, and, at times, very shaly, and their alternations with shale frequent, the 
individual beds being thin, and the shales predominant. The Chemung sandstones 
are more massive, ferru^ous and micaceous, with fewer alternations of shale. 
Brachiopods and other shells are abundant in the upper Chemung shales, while the 
Portage rocks are almost destitute of animal forms except crinoids and fucoids. 
Fucoidal impressions are also very abundant in the upper Chemung, and to the 
decomposition of this abundant marine vegetation, Lesquereux and others ascribe 
the origin of the petroleum, at its various local horizons, from the Portage up to 
the Mahoning sandstone in the Coal Measures. 

11 b. Chemung. — These rocks can everywhere be described as a series of 
thin-bedded sandstones and flagstones, with intervening shales, and mixtures in 
various proportions of these, and very rarely beds of impure limestone, resulting 
from the aggregation of organic remains. The whole series weathers to a brownish 
olive, and even the deeper green of the shales assumes that hue. The shales vary 
in color from a deep black to olive and green, with every grade and mixture of 
these. The sandstones are often brownish-gray or olive, and sometimes light gray. 
More generally, however, there is a tinge of green or olive pervading these strata. 
Towards the upper part of the group, in some localities, there is a tendency to 
conglomerate, and in a few places the mass becomes a w'ell defined pudding-stone, 
with sometimes 150 to 200 feet of Chemung shales and sandstones above it. 
Towards the uppefr part of the group the shales are reddish, coarse and fissile, 
with much mica in small glimmering scales. — Hall 251. From their red color 
these have sometimes been mistaken for the Catskill formation. 

In a few localities in Pennsylvania it contains a very excellent variety of iron 
ore. As a general thing, however, this formation, and all others above it, up to 
near the coal conglomerate, are singularly deficient in iron ore. There is little of 
geological interest throughout the whole extent of the Chemung group. The N. 
Y. L. E. & W., or Brie Railway, runs for 800 miles west of Susquehanna on this 
formation, and on nearly the same portion of it. In the northwestern portion of 
Pennsylvania the celebrated oil begion is in the Chemung, the oil being found 
8tored-up in certain coarse porous sandstones, but these are merely the repository 
of the oil originating in lower strata. It is a very extensive formation in Southern 
New York, all the southern tier of counties, west of Great Bend, being covered 
by it, and it forms an excellent grazing and agricultural country, not quite equal 
to the Portage, but much superior to the Catskill. In Northern Pennsylvania this 
fonnation, as in Southern New York, consists of a vast succession of thin. \».iv3c^ 
of shale, of every hue, from a deep olive and dork green. \o «b Y^'^goX. 5^^»K:S ^S^^ > 
alternating with thin beds of brownish gray sandstoneB. 
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11-12. UPPER DEVONIAN. 

11 at Portage. — ^Thia group repiesents an extensiye development of shales 
and flagstones, and finally some thick-bedded sandstone towards its upper part 
It is extremely yariable in character at different and distant points. In New York 
the Portage rises sometimes in a gentle slope, and at other times abruptly from 
the softer shales below. Between the deep north and south yalleys, in which the 
railroads nm, the enduring sandstones of the upper part extend far northward, 
presenting, on the north side, a gentle slope, while on the east and west sides of 
the same bills, the slope is abrupt, the valleys being bounded by steep hills. Ths 
change in t?is eostemal appearance ef the countrjf indieatet the commeneement of 
these Portage rocks, dUhough they are not seen. Throughout the Hamilton shales, 
the yalleys present gently sloping sides, and the country rarely rises far above the 
valley bottom. But on approaching the northern margin of the Portage group, the 
railway traveler sees a gradually increasing elevation of the hills on either side, and 
an abruptness in their slope, and in a short time finds himself in a deep valley 
bounded on either side by hiUs rising 400 or 600 feet, and in some instances, even 
800 feet above the bed of the stream. These elevations often extend several miles 
unbroken, except by the deep ravines which indent their sides. The higher sand- 
stones of the group, and in many instances the intermediate ones, produce falls in 
the streams which pass over them, and some of the most beautiful cascades in the 
State of New York, and many of the highest perpendicular falls of water, are pro- 
duced by the rocks of this group, and in none others do we meet with more grand 
and striking scenery. — J. Hall's Report. ' 

The pedestrian often finds his course impeded by a gorge of several huno*^ 
feet in deptli, such as Watkins Glen and Havana Glen. The Portage upper, middle 
and lower falls are 66, ItO and 96 feet, and between the middle and lower the 
rocks rise in perpendicular cliffs 851 feet in height See note No. 110, New York, 
as to Portage on Erie Railroad. Taghanic, Hector, and Lodi falls are also in the 
Portage. These points afford some of the grandest views of scenery, and 
admirable facilities for geological investigations. The lower division of the 
Portage is the 1. Ohasaqua shales, a green shale, with thin flagstones, and sandy 
shale. 2. The middle portion is the Gan^deau shale and flagstones, a great 
development of green and black slaty and sandy shales, with thin layers of 
sandstone, from which are quarried beautiful and durable flagstones. The 
rocks of this part of the group form high, almost perpendicular, banks on the 
Genesee. In a westerly direction the sandstones disappear, and the shales increase. 
8. The upper part of the Portage consists of the Portage sandstones, thick 
bedded sandstones, with little shale, while below, the sandy layers become thinner, 
and shale beds more frequent ; still it must be acknowledged that there is no abrupt 
change from the beginning of the Portage to the top of the Chemung. In the 
Portage, the sandstones and shales are less separated than above, and the sandy 
strata are flner grained, and contain more lime than in tbe Chemung. Towards the 
southern extremity of Cayuga and Seneca Lakes, the Portage rocks form cliffs of 
considerable height, which present alternating hard and soft layers, and the 
numerous vertical joints present the appearance of solid walls of masonry, in 
distinct and regular courses. The vertical joints are well seen in Havana Glen. 
Isolated masses, like huge columns, are often seen, standing out in bold relief 
from the line of the cliff, being the remains of previously exposed surfaces, which 
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had crumbled away. On the Genesee Biver the group is not less than 1000 feet 
thick. The Portage yields less lime to the soil than the Hamilton, but for 
pasturage it is superior to it. — H. 224. The great dairy-country of Cortland, and 
other counties in Central New York, is on the Portage formation. The wateir of 
the Portage group is remarkably pure and soft. The Portage rocks have not been 
recognized in the eastern part of New York. In Ohio the Portage forms the upper 
part of the Huron shale, and the lower part of the Erie shale, of Dr. Newberry. 
In Middle Pennsylvania, according to Lesley, the Portage flags are 1,450 feet 
thick, and the Chemung shales over them, 1,860 feet thick. It is very hard to draw 
a line of demarcation between them, but, as a whole, the Chemung strata are 
more silicious and the Portage more argillaceous. The Portage sandstones are 
flagg7i fu^d, at times, very shaly, and their alternations with shale frequent, the 
individual beds being thin, and the shales predominant. The Chemung sandstones 
are more massive, f erru^ous and micaceous, with fewer alternations of shale. 
Brachiopods and other shells are abundant in the upper Chemung shales, while the 
Portage rocks are almost destitute of animal forms except crinoids and fucoids. 
Fucoidal impressions are also very abundant in the upper Chemung, and to the 
decompodtion of tliis abundant marine vegetation, Lesquereux and others ascribe 
the origin of the petroleum, at its various local horizons, from the Portage up to 
the Mahoning sandstone in the Coal Measures. 

11 b. Chemung. — ^These rocks can eveiywhere be described as a series of 
thin-bedded sandstones and flagstones, with intervening shales, and mixtures in 
various proportions of these, and very rarely beds of impure limestone, resulting 
from the aggregation of organic remains. The whole series weathers to a brownish 
olive, and even the deeper green of the shales assumes that hue. The shales vary 
in color from a deep black to olive and green, with every grade and mixture of 
these. The sandstones are often brownish-gray or olive, and sometimes light gray. 
More generally, however, there is a tinge of green or olive pervading these strata. 
Towards the upper part of the group, in some localities, there is a tendency to 
conglomerate, and in a few places the mass becomes a w'ell defined pudding-stone, 
with sometimes 150 to 200 feet of Chemung shales and sandstones above it. 
Towards the uppefr part of the group the shales are reddish, coarse and fissile, 
with much mica in small glimmering scales. — Hall 251. From their red color 
these have sometimes been mistaken for the Catskill formation. 

In a few localities in Pennsylvania it contains a very excellent variety of iron 
ore. As a general thing, however, this formation, and all others above it, up to 
near the coal conglomerate, are singularly deficient in iron ore. There is little of 
geological interest throughout the whole extent of the Chemung group. The N. 
T. L. £. & W., or Erie Bailway, runs for 800 miles west of Susquehanna on this 
formation, and on nearly the same portion of it. In the northwestern portion of 
Pennsylvania the celebrated oil bbgion is in the Chemung, the oil being found 
8tored-up in certain coarse x>orOus sandstones, but these are merely the repository 
of the oil originating in lower strata. It is a very extensive formation in Southern 
New York, all the southern tier of counties, west of Great Bend, being covered 
by it, and it forms an excellent grazing and agricultural country, not quite equal 
to the Portage, but much superior to the Catskill. In Northern Pennsylvania this 
formation, as in Southern New York, consists of a vast succession of thin U.^^tq» 
of shale, of every hue, from a deep olive and dark green \.o ObYv^X ^^aX^s ^5^:^ > 
alternating with thin beds of brownish gray BandBtoneB. 
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In Pennsylvania, ninety feet of strata have been carefolly studied and measured 
on Sideling Hill, consisting of alternate beds of red and olive shales and sandstones 
with Chemung fossils, ripple-marks and fucoids, and a bed of iron ore long known 
by the name of the Land's Creek ore, which outcrops everywhere along the face 
of the Allegheny Mountain. In the gaps at Blairsville and ConnellsviUe, in 
Southwestern Pennsylvania, Prof. Stevenson finds Chemung fossils in what have 
always been called the Catskill rocks, on account of their behig of a red color, 
and other geologists have made the same observation in Northern Pennsylvania. 
In Southern New York, adjacent to Pennsylvauia, Professor Hall reports 150 feet 
of red rocks, and then thin gray rocks above with Chemung fossils. 

The Erie shale of Ohio is the equivalent of the 11 b. Chemung, and the upper 
part of the 11 a. Portage. At Cleveland, it consists of green, gray and blue shales* 
soft and fine, with sheets of micaceous, silvery sandstone, from half an inch to two 
inches in thickness, and fiattened masses of argillaceous iron ore. — ^Newberry. 
The formation also occurs in Kentucky, and Chemung fossils have been found in 
Utah and Nevada by Clarence King and Arnold Hague. 

12. Cattkiil. — ^There is no observable line of demarcation between the 
Chemung and Catskill. The first sign of change is a more solid or hard rock 
appearing, often accompanied by red sandstone or red shale. The group consista 
of light colored gray sandstone, usually hard ; of fine-grained red sandstone, red 
shale or slate ; of dark colored slate and shale, of grindstone-grit, and a peculiarly 
accretionary and fragmentary mass, appearing like fragments of hard slate 
- cemented by limestone, similar to what is well known in England as comstone. 
The hard gray sandstone often presents a highly characteristic structure, the 
layers, one or more inches thick, being disposed in oblique divisions, the divisions 
usually overlapping each other. This peculiar angular arrangement presents 
altogether a singular conformation, and forms a highly picturesque rock. — ^Y. 
You can see this at Ralston, Pennsylvania. 

The prevailing color of the sandstone is brick-red, though often it is lighter, 
and sometimes of a deeper color, from a larger proportion of iron, while the 
coarser parts are often gray, and the shales are green. Beds of green shaly 
sandstone are interstratified with the red friable sandstone, and these are succeeded 
by a compact kind of conglomerate rock. The formation expands, and augments 
in thickness, in passing eastward, till it finally rises in the high and prominent 
peaks of the Catskill Mountain, nearly 4,000 feet above the sea, from which the 
formation derives its name. See note No. 9, of New York. 

The formation extends from this locality southwestward into Pennsylvania^ 
where its outcrop, 8,000 feet thick, in combination with that of the Pocono 
sandstone above it, 2,000 feet thick, forms a terraced mountain, which surrounds 
each of the Anthracite coal fields ; the red rocks of the Catskill making the terrace, 
and the white rocks of the Pocono forming the crest. Piled upon one another in 
inclined strata, they constitute the bulk of the Catskill Mountains in New 
York, of the Pocono plateau in Pennsylvania, and the Allegheny, Savage and 
Cumberland Mountains, far into Virginia and Tennessee. 

>n all the railroads approaching the anthracite coal regions of Pennsylvania 
one passes over these Catskill rocks, often for many miles. They contain no coal, 
but fossil ferns are abundant in some localities. This is the last and upper forma- 
tion of the Devonian period, and is the foundation on which rests the carboniferous 
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Bystem. On the Delaware division of the N. Y. L. E. & W., or Erie Railway, is 
an opportunity of seeing the red rocks of the Catskill formation' for a number of 
miles, and also on the N.T. & O. Midland Railroad north of the Bloomingburgh 
tunnel. 

In Pennsylvania it is composed of a vast succession of thin-bedded red and 
gray sandstones, with thin seams of red, green and mottled shales, also coarse and 
fine sandstones of various hues of red, brown, gray and greenish ; together with red 
and greenish coarse silicious conglomerate of white quartz pebbles, the whole being 
thick bedded, and with an oblique laminated structure. It has not much of 
interest, either to the scientific or practical inquirer. Its most interesting fossils 
are fish-remains, which, in the Gatskills, extend through 100 feet in thickness of 
strata. It is the Old Bed sandstone of England, lying under the coal. The 
English yew Bed sandstone is over the coal, being the Permian, Jurassic and 
Triassic formations, but these are not found directly over the coal in America. 

The Catskill formation is a poor one for agricultural purposes. The fields are 
stony, with many projecting ledges of red rocks. Its sandstones are too hard, and 
too destitute of lime to produce a fertile soil, and the country covered by it is either 
a wilderness, or very thinly populated. 



13-15 CARBONIFEROUS AGE. 



13 a. Lower 8ub-Carboniferoutf — ^To a superficial observer, the remarkable 
substitution of great sandstone and conglomerate deposits, under the coal-measures 
in the east, for generally limestone deposits, under the coal-measures of the west, 
must seem inexplicable. But the simple explanation is, that all the sub-carbon- 
iferous sand- beds of Pennsylvania, formed near the old continent, thin away, and 
gradually disappear, before they reach the Mississippi ; while the five great sub- 
carboniferous limestones of Elinois, Iowa, and Missouri, formed in a deep quiet 
sea, on the contrary, thin away, in going eastward, to 40 feet in Westmoreland 
County, and 25 feet in Somerset County, Pennsylvania ; and totally disappear 
before reaching the Schuylkill and Lehigh Rivers. But the same limestone 
deposits thicken southward to 600 and 1,000 feet in Virginia, and even more in 
Tennessee. 

In the Pennsylvania Anthracite country, the next formation above the Catskill 
is a gray sandstone, called by Prof. H. D. Rodgers the Vespertine. In the second 
geological survey. Prof. Lesley calls it the Pocono, from the name of the mountain 
bounding Wyoming Valley, on the south side. The miners call it the second 
conglomerate. It contains carboniferous fossils, but no coal of value. Invariably 
the Vespertine is the outside mountain surrounding the coal-basins, the inside 
one being the 14 a. Pottsville conglomerate, or Millstone grit, and they are 
separated by 13 b. Mauch Chunk red shale, of Lesley, or Umbra! , of Rogers, a 
soft rock, which forms a valley; and all four, 12. Catskill or Ponent^ IS «^ 
Vespertine or Pocono, 13 b. Umbral or Mauch Chunk, and 1^ «t, ^^x«\ ot '^^iWssr^'^ 
conglomerate, are wortblesa for farming purposes. 
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In PennsylTania, the Vespertine is a white, gray and yellowish sandstone^ 
alternating with coarse silicions conglomerates, and dark-bine, olive and black 
slates, and occasionally thin beds of coal. In Michigan, it is the Marshall group, 
which is mostly a somewhat friable rock, with a reddish^ huffish, or olive color, 
though in some regions becoming gray or bluish-gray. It forms the receptacle 
into which the brine descends, and accumulates from the next over-lying Michigan 
salt group, which is 18 b., and also sub-carboniferous. The Waverly group of 
Ohio is proved, by its fossils, to be of this same age. Its sub-divisions are given 
at the head of the chapter on Ohio. It produces the Berea grindstones and 
Waverly sandstone, the finest building-stone in Ohio, if not in the United States. 
In Tennessee there is a great development of the lower sub-carboniferous group, 
the 13 a. Barren group, and 18 b. Conlj or St. Louis limestone, formerly called by 
Prof. Safford the Silidous. Its upper part is the equivalent of the St. Louis lime- 
stone of Missouri; the lower is a series of silico-calcareous rocks, characterized by 
heavy layers of chert, one inch to two feet thick. 

In Illinois the series of sub-carboniferous strata consists of the 1. Elinderhook 
group, 2. Burlington group, 8. Keokuk group, 4 St. Louis group, the base of 
which was formerly called the Warsaw limestone, and the 5. Chester group ; all of 
these are limestones and shale, with some sandstone in the first and last named. 
These embrace both the lower and upper sub-carboniferous, and are 1,200 to 1,500 
feet thick in the south-western part of Illinois, but thin-out in going north, and 
entirely disappear before reaching Rock Island, where the coal-measures rest on 
the Devonian limestone. In Iowa the four lower members occur, but the Chester, 
the thickest member, is wanting, and it is almost entirely wanting in Missouri. 

In PennsylvaDia a small coal-bed has been opened on the Susquehanna River, 
in the Pocono sandstone ; and in Huntingdon County more than a dozen small 
layers of coal may be traced, running through the formation. In Montgomery 
County, Virginia, two similar coal-beds attain a local importance, being on Tom's 
Creek, respectivdy 4 and 8 feet thick. These represent the lower coal of East 
Kentucky, Tennessee, and Alabama. 

In Ohio the Subcarbonif erous limestone extends through some of the south- 
eastern counties. It is quite thin, and represents only the upper or Chester member 
of the group. Two workable seams of coal — ^the Jackson and Wallston coals — 
are found below it. — ^Newberry. 

13 b. Upper 8ub-Carboniferout.— In Pennsylvania this is the Umbral red 
shale of Rogers, and the Mauch Chunk of Lesley, sometimes 3,000 feet thick, and 
here consists almost entirely of very soft red shales and argillaceous red sand- 
stone, without fossils. It gradually becomes in Virginia a triple mass of buf^ green 
and red shales below, a thick body of light-blue limestone, full of fossils, in the 
middle, and the upper part blue, olive and red calcareous shales, with massive 
strata of gray and brownish sandstone. It contains beds of iron ore, which are 
sometimes very valuable. In the Western States the limestone is the principal 
rock. It is the limestone of Greenbriar Valley in West Virginia. In Northern 
Pennsylvania, gray and greenish shales, and gray argillaceous sandstones, are 
introduced among the red shales, and farther west it consists of two or more strata 
of soft red shales, separated by a thick body of gray, fiaggy sandstone. It is 
generally well marked in Pennsylvania as the softest of Tocks, or simply dry red 
mud, and is to be noticed by tiiose in search of coal, none of which is ever 
found in or below it. In Tennessee this formation is the mountain limestone. 
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beneath the coal-measures. It is a heavy body of limestones and shale, the latter 
almost one-fourth of the mass ; and there is also a sandstone. See the above 
description of 18 a. in Illinois. 

In Middle Pennsylvania, around the Broad Top coal-basin. Prof. J. P. Lesley 
says there appears, for the first time in this formation, going west, distinct traces 
of the great mountain limestone formation, which underlies all the southern and 
western coal-fields, and becomes one of the principal features of the geology of 
the Rocky Mountains, as it is also of the geology of Europe. The red shale 
formation is here seen, divided in two — ^910 feet of it above, and 141 feet of it 
below ; a middle group of red and gray, mottled calcareous shales, and thin lime- 
stone layers, full of fossil shells— in all 49 feet thick — separating the upper And 
lower members of nearly pure red shale. 

The narrow red shale valleys, which surround this Broad Top coal-basin, the 
Cumberland basin in Maryland, and the three principal groups of anthracite basins 
in Eastern Pennsylvania, are due to the thickness and softness of this important 
formation. But while it is 8,000 feet thick at Pottsville, it is but 800 feet thick 
along the Allegheny Mountain, and less than 100 feet thick around the coal-basins 
of Tioga and Bradford counties ; and, therefore, instead of making valleys, only 
marks the top of the mountain steep slopes with a narrow terrace, over which 
dominates the vertical clifb of the outcrop of the coal conglomerate. 

14 a. Milistone Qrit.— This is a mass of white or yellow sandstone, containing 
vast numbers of quartz pebbles, and forming a pudding-stone, or conglomerate. 
It is called the Millstone Orit, from being used for the manufacture of millstones. 
In Pennsylvania and Virginia the formation is 1,000 feet thick, but becomes 
reduced to from 10 to 175 feet in Ohio. In Kentucky it is from 50 to 500, and in 
Indiana from 50 to 100 feet. It is a very peculiar rock, and very wide spread, 
extending out beyond the coal measures proper, of which it is the base and support. 
There is not in the entire geological series, says Dr. Newberry, another stratum of 
rock so widely distributed, and presenting as strongly marked litholo^cal characters, 
as this. The pebbles are generally of quartz, and well rounded. The sand, which 
forms the paste, and holds together the pebbles of the conglomerate, is generally 
coarse, and consists of rounded grains of quartz, which differ from the pebbles 
only in size. In the anthracite region of Pennsylvania, conglomerate rocks some- 
times occur between coal-beds, but in the other coal regions they are below all the 
workable coal-beds. Any cases of thin beds of good coal being f oimd in or below 
the conglomerate, are exceptional and rare. It does not always maintain its 
character as a conglomerate, being sometimes an ordinary sandstone. The great 
lead mines of Joplin and Granby, in Missouri, are in a ferruginous sandstone, the 
equivalent of the Millstone Grit, or the Chester group, and the Hot Springs of 
Arkansas are in the Millstone Grit, greatly metamorphosed. 

14 bi and o. Lower and Upper Coal Measures — ^The series of rock-strata, 
among which the carboniferous coal-beds are found, are called the Coal Measures, 
which produce all the best coal of America. They consist of repeated alternations 
of exceedingly diversified rocks, of every degree of coarseness, from the smoothest 
fire-clay to exceedingly rough, silicious conglomerates, including within those 
extremes a wide variety of coal-shales, or mud-rocks, of almost every color and 
texture — ^marls, argillaceous sandstones and quartzose giVXa, «^ao XSko^ \i»sv^ ^^ 
limestones, both pure and magnesian, and numeroua Beams ol Ci^XicrasX^ cS. Nx^^- 
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The numerous coal-beds themselves, which occur among this series of strata, the 
most interesting and important of them all, are also found in America in all 
their known varieties, from the most compact anthracite to the most fhsible and 
bituminous kinds of coal. There is no invariable order for the strata of coal 
measures, but usually the bed of coal has a fire-clay bed below it, and shale 
immediately over it. Extending our view over a considerable district, we find 
these rocks are coarser and more massive towards the east or southeast ; that 
they become more fine-grained, and less sandy and earthy, and the limestones 
increase in size and number as we proceed westward or northwestward ; that 
many of the strata become reduced in thickness, and some of them entirely dis- 
appear. In Pennsylvania and Ohio the middle portion of the coal measures con- 
tains no coal seams, and hence is called the Barren Measures, thus dividing the 
formation into Upper and Lower Productive Coal Measures. The Lower Coal 
Measures sometimes contain valuable beds of iron ore. Salt is produced from 
the Lower Coal Measures in Western Pennsylvania, Virginia, Ohio, Indianai 
Illinois and Kentucky.* 

I5f Permiani — In the annexed Guide a large number of stations in Kansas 
are given as being on the Permo-Carboniferous (Permian) series, and it was for a 
long time supposed that these rocks occur only in Elansas. Prof. C. A. White has 
recently assigned a large area in Texas to the Permian, and Prof. I. G White is 
inclined to refer the Permo-Carboniferous beds of Southwestern Pennsylvania 
and West Virginia, the No. XVI. of Bodgers, to the same age, since they are the 
exact counter-part of the Texas rocks in their stratigraphical relations, lithology 
and palseontological affinities. The Permian rocks in Europe are limestones, 
sandstones, red, greenish, and gray marlites or shales, gypsum beds and con- 
glomerates, among which the limestones, in some regions, predominate. In 
Kansas they consist, according to Prof. Mudge, of calcareous and arenacous 
shales and beds of limestone. The latter are quite impure, but sometimes mas- 
sive magnesian limestone, of a drab and buff color, is found, which fhrnishes an 
excellent building material. Prof. Swallow describes them as a series of lime- 
stones, marls, shales, sandstones, conglomerates and gypsums. The State capitol 
of Kansas, at Topeka, is built of Junction City limestone of the Permian forma- 
tion. It is also used at Manhattan, and the buildings at Fort Riley are also con- 
spicuous specimens of Permian limestone. The rocks here called Permian, are 
conformable to the coal measures, and contain many coal-measure fossils, with 
some not foimd below. Some geologists think there is no good reason for sep- 
arating the Permian rocks from the Carboniferous system, of which they form 
the uppermost member (and in the Tables of Formations both Permian and 
Permo-Carboniferous are used.) Strata of the same age occur in Indiana, Texas 
and Mexico, where they contain many new and interesting reptilian remains. 
In most parts of the United States where the coal measures are not overlaid by 
the Permian beds, the latter have very probably been eroded. The Permian 
forms part of the New Bed Sandstone of England, lying over the coal. The 
name is derived from Permia, a province in Bussia. 

* Having been for twenty-one years actively engaged in mining, transporting and celling coal, 
the author's business led him to the study of geology, particularly in its economic bearings, and he 
has given to the world all he knows about coal in another work entitled, "The Goal RcazoKS or 
Amkaica : THUS ToFOOBAPHT, GxoLOGT AJKv DsvxLOPMiiiT,** by Jamos Mac&rlane, Ph. D. 
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tens. MEsozoic. 



16i TrIattlCi— As the railroads from Philadelphia to New York, the greatest 
lines of travel in this country, run on this formation, it is the most conspicuous 
and well known in the State of New Jersey, and one in which geolo^ts are now 
taking great interest. Every observing person must have noticed it, and its aspect 
and composition are so uniform and well marked, that a description of it here will 
answer for the whole belt through the States of Pennsylvania, Maryland, 'Virginia, 
and North Carolina, from the Hudson River to Deep River, in the latter State, and 
in the Connecticut Valley. 

The Triassic consists of dark reddish-brown sandstone, soft, crumbly biown 
shales, and the upper beds are coarse conglomerates. The almost invariable 
^p is towards the north-west, at angles ranging from 15' to 25*. Prof. H. D. 
Rogers thought this uniform dip was not caused by any uplifting agency, but that 
the rocks were originally laid down in this manner. His theory is that the 
formation owes its origin to an extensive ancient river, having its source at the 
eastern base of the Blue Ridge, in North Carolina. Following the remnants of 
the Triassic formation thence north-east, it gradually, from small beginnings, 
becomes larger, and has throughout a descending course. At the James River, it 
is four, at the Potomac six, at the Susquehanna twelve, and at the Delaware, 
thirty miles wide— the estuary being in the region of the Raritan and the Hudson. 
In New Jersey, therefore, this river was at its maximum. 

The uniform dip was supposed by Prof. H. D. Rogers to be the result <^ the 
oblique or slanting mode in which the sediment has been liud down by a rapid and 
steady current washing the material from the south-east side or shore of the river. 
If it were due to an upheaval, this formation, measured in the usual way, would 
show an unheard-of thickness. In fact, it is very thin, as is shown ui the exposures 
of limestone in the interior of the belt. All the appearances of the formation 
indicate, and there is much to sustain his opioion, that it never was tilted. 

But more recent study of this interesting formation, has proven two facts : (1) 
that it was originally extensive, far beyond its present limits ; and, (2) that, in at 
least its middle beds, the original deposits were horizontal, and have been since 
upturned. The two great belts of Triassic, which cross from Virginia iQto North 
Carolina, and one of them into South Carolina, not only have their rocks dipping 
in opposite directions, showing a long and broad uplifted country between Raleigh 
and Danville; but certain groups of coal-beds, which, though now dipping in 
contrary directions, must of course have been originally horizontaL Traces of 
coal-beds have been found in the Triassic of Pennsylvania, In York county, and at 
PhoBnixville. The intermediate country in North Carolina was, therefore, pre- 
sumably once covered with the formation, and probably all Virginia, east of the 
Blue Ridge, and all south-eastern Pennsylvania. The formation is seen passing 
under the plastic clays of New Jersey, and may extend far under the bed of the 
Atlantic, being thus connected with the beds of the ConnecWcuX, ^aSi «^«c.^qs^ cit 
the Bay of Fundy. — Lesley. 
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Relics of vegetation are occaaionaUy fonnd in tlie Triassic, in the form of 
highly comi>act and bituminous lignite, the longitudinal sections exhibiting the 
fibrous structure of the wood, whence it was formed. This lignite, occurring 
sometimes in seams of two or three inches in thickness, amid dark shales, has 
been a fertile source of delusion, some persons having been induced by the hope 
of finding valuable coal-mines, to waste much labor in the search. Although the 
Richmond and North Carolina coals are Triassic, all the geological facts discoun- 
tenance the notion that it contains coal in New Jersey and Pennsylvania, the 
detached fragments of plants, which we meet with in the form of lignite, having 
evidently been loosely drifted into these sediments from the land. Prof. Emmons 
says there is nothing which can be regarded as equivalent to the coal measures of 
the Chatham (N. C.) and Richmond (Ya.) series in the northern beds. All this 
formation was produced at a period subsequent to the great Carboniferous or coal- 
bearing rocks. There are great numbers of fossil fish in the Trias of New Jersey 
and Connecticut valleys, among them twenty species of ganoid*; also the famous 
bird-tracks of Dr. Hitchcock. See notes 27 and 28 Massachusetts. Fossil plants 
are ;iumerous in the Trias of Virginia and North Carolina. 

When a large portion of the pebbles are of limestone, in the Triassic con- 
glomerate, and the cementing red earth which unites them, contains an adequate 
quantity of the same material, the rock possesses the character of a marble, as on 
the Potomac River. The Portland stone, or reddish-brown sandstone, so much 
used for building purposes in New York and other eastern cities, is from the 
Triassic formation. 

Extensive mines for copper ore have been wrought in the Triassic, in the State 
of New Jersey, the ore 'occurring in every case adjacent to igneous traps, but not 
in contact wiUi them. All these mining operations have failed, on account of the 
ore being diffused or disseminated through the mass of the formation, and not 
being found compacted in regular veins. In Europe, the upper part of the 
Triassic is called Eeuper, or copper. 

Trap-Diketi — ^Numerous parallel ridges and dikes of Trap, some of them 
many miles in length, and with the elevation of mountains 400 feet high, and 
ridges of all ^es, traverse the Triassic. Indeed, neariy all the trap-dikes are 
coined to tliis formation. The material which composes these rough, rocky 
ridges, undoubtedly protruded in a state of fusion, slowly and gently through long 
narrow fissures, produced by the gaping asunder of the rocks, and not by 
enormous violent disruptions, like those of volcanoes, as the strata through which 
they passed are very little disturbed, and the dip of the strata is very little 
affected by them. These trap-dikes have burst through the red shale and sand- 
stone, after they were deposited, overfiowing, while in a melted and highly heated 
condition, the adjacent beds, and- greatly altering their texture, color and mineral 
aspect. The finest of these trap-dikes is the Palisades, on the west side of the 
Hudson River, above Jersey City, and extending north of that place. (See note 5, 
in chapter on New York). The tunnels and deep railroad-cuts through it, in Jersey 
City, afford good opportunities to observe the appearance of the stone, the principal 
constituents of which are hornblende, feldspar, and titaniferous oxide of iron. 
The little mountain of iron ore at Cornwall, in Lebanon county, Pennsylvania, was 
thrown up by a trap-dike of the Triassic. 
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That the trap is not confined, however, to the Triassic rock surface, is beauti- 
fully shown bj the very numerous trap-dikes which cut the Highlands of Orange 
county, N. Y., and of New Jersey ; by the long, straight, narrow dike whicU issues 
from the South Mountain, opposite Carlisle, in Pennsylvania, and cuts across all 
the formations, from the Potsdam up to the Subcarbonif erous, at the mouth of the 
Juniata, (see not»s 9, 77 and 170, in chapter on PennsylTania), and especially by 
the still longer trap-dike recently discovered by Prof. Frazer, in Lancaster county. 
Pa., which not only penetrates tiie Welsh hills of gneiss, but cuts across the west 
end of the Chester county (Pa.) Valley, ne«: the famous nickel mine, and reaches 
the Susquehanna River near the roofing slates quarries at Peach Bottom. — Lesley. 

The Triassic formation yields the rock-salt and brine of the greater part of 
Europe, especially in England, Ireland, France, and part of Gfermany. > 

17i JurauiCi — ^The upper portion of what is commonly called the Triassic, on 
the Atlantic border, may belong to the Jurassic, and is so described by Prof. P. R. 
Uhler, in the annexed Guide for Maryland ; and by Prof. W. B. Rogers, as Juro- 
Triassic and Juro-Cretaceous, in Virginia. But there are beds which are 
undoubtedly Jurassic in several of the eastern ridges of the Rocky Mountains, and 
other districts of the far West. The rocks are, in general, a gray or whitish 
marly or arenaceous limestone, with occasional pure compact limestone beds, 
intercalated with laminated marls. The enormous Dinoamtri, recently obtained 
by Marsh and Cope from Colorado, are from the Jurassic. It is much less import- 
ant here than in England, where it is subdivided into the Liassic, Oolytic and 
Wealden. The name is derived from Mount Jura, in Switzerland. 

18f Cretaceouti— The Cretaceous formation, along the Atlantic Coast and the 
lower Mississippi Valley, consists of a series of beds of strata, differing from each 
other ; but they are all earthy in form, consisting of beds of sand and sandy-clay, 
except at a few points, where the strata have been cemented by oxide of iron into a 
kind of sandstone, or conglomerate. In Texas it contains extensive beds of gyi)sum. 
In New Jersey it produces the lower two beds of green-sand, called marl, which is 
extensively used in agriculture, the value of which is due to the potash and phos- 
phates which it contuns. Ninety per cent, of it is a green silicate of iron and 
potash, the rest being ordinary sand, and it contains no lime. But in Wyoming, 
Utah, and Colorado, the Cretaceous attains a thickness of 9,000 feet, and its rocks 
comprise beds of sand, marlite, clay, loosely aggregated shell-limestone, or rotten 
limestone, and compact limestone. At the middle of the Cretaceous, lie the beds 
of plastic-clay, outcropping across New Jersey, from Trenton to Amboy, and of 
great importance to the fire-brick and pottery factories, as described in the Report 
of Prof. Cook, of New Jersey, for 1876. 

The name Cretaceous is from the Latin word for chalk, the chalk of England 
and Europe, being one of the rocks of this period ; but in this country it contains 
no dialk, except in Western Kansas, 822 miles west of Kansas City, where a large 
bed exists. It is within one mile of Trego station on the Kansas Pacific Railroad* 
and is found over a tract 125 by 80 miles. 

The Cretaceous formation, in the far West, passes upwards into a coal-bearing 
formation, several thousand feet thick, and covering on the upper Missouri River 
not less than 100,000 square miles in the United States, besides the portion of th 
belt extending into the British possessions. The area oi oWiei \\^\\aq. \i^\sia 
farther south, cannot be estimated, their width being wnVuMyw'Si, T>t.'S.«^^«»^ 
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regards this ooal-formatian as transitional, or Lower Eocene 19. Tertiary, and in 
the within Guide for Colorado it is called the Lignitic Group, lying between the 
Cretaceous and Tertiary. Mr. Lesquereux is of the same opinion as to its Tertiary 
age, but nearly all other geologists regard it as Cretaceous. 

Li the annexed Guide for Wyoming and Utah, the formation is given at points 
where the coal is mined — Carbon, Separation, Black Buttes, Point of Hocks, Rock 
Springs, and Evanston. All the coal now mined in Wyoming is, according to the 
Guide, in the 18 d. Laramie Cretaceous, which corresponds with Hayden's Lignitic 
beds. Every division of the Cretaceous is said to be lignitic or coal-bearing, and 
may some day produce good coaL The Evanston beds are in the Laramie, but the 
Coalsville beds are probably in the 18 b. Colorado Cretaceous. The Rock Creek 
coal may be 18 c. Fox Hill.— A. Hague. There is no Carboniferous coal in the far 
west. The difference of opinion as to the age of the Lignitic or coal-bearing group, 
arises from the fact of its lying at the transition point from the Cretaceous to the 
Tertiary, where, as is not unusual, the fossils of both are mingled ; and the con- 
troversy is as to precisely where the Cretaceous ends, and the Tertiary be^ns. 



19-20. CENOZOIC. 

19. Tertlaryi--The Tertiary formation of the Atlantic coast is wholly of an 
earthy character, without solid rocks, consisting of sands and sandy blue clays, and 
above these yellow and brown ferruginous sand ; also clays and sands imbedding 
extensive layers of uncemented fossil shells. But as we trace them south and 
southwest through the Southern cotton-growing states, it becomes more calcareous, 
consisting of lead-colored sandy clays, and whitish and bluish friable limestone in 
North and South Carolina and Eastern Georgia. West of that, the upper member 
consists of two limestone strata, the middle of sand and sandy marl, and the lower 
part of limestone and marl. H. D. Rogers suggests that on the Atlantic slope, 
opposite the Appalachian Mountains, the older rocks furnished only sandy and 
clayey sediments, and the Tertiary deposits composed of the ruins of the former, 
are of that character ; while farther west a wide expanse of limestones fills the 
upper valley of the Mississippi, and hence the Tertiary deposits bordering the 
Gulf of Mexico, and extending up the Mississippi River, are of a greatly more 
calcareous or lime-bearing character. The cotton-growing lands of the Southern 
States are chiefly Tertiary. Li the central part of the continent, the Tertiary beds 
are lake sediments, or fresh-water deposits ; while on the west coast they are marine. 
The Tertiary, in the southern part of New Jersey, furnishes great quantities of bog 
iron-ore, but bog iron-ore is not peculiar to the Tertiary formation. The upper bed 
of the green-sand of New Jersey is Tertiary. In the far-west the Tertiary strata 
are in a greatly more indurated or rocky condition than those of the eastern coast. 
The 19 a. Eocene consists of beds of clay and sand, with round ferruginous con- 
cretions and numerous seams and local deposits of lignite, according to Mr. Les- 
quereux. Also gray and ash-colored sandstone, with more or less argillaceous 
layers. The 19 b. l^ocene consists of white and light drab clays, with some beds 
of sandstone and local layers of limestone. The 19 c. Pliocene is composed of fine, 
loose sand, with some layers of limestone, and contains fossil bones of animals, 
which are scarcely distinguishable from living species. 
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20. Quaternary.— The materials of the glacial drift consist of vast acca* 
znulations of sand, pebbles, and bowlders, belonging invariably to rocks lying- 
northward of their present positions, with beds of bowlder clay of great thick* 
ness, evidently brought from a great distance from the north, by causes quite dif- 
ferent from any now in operation, and which nearly all geologists now believe 
to have been glaciers. This material is spread over the whole breadth of the 
North American continent, down to 38° or 40° of latitude, with glacial flood- 
deposits fEurther south along the valleys ; and it is also spread, in the same way, 
over the northern part of Europe. Nearly every recently uncovered ledge of 
rock in the drift-covered region has its surface marked with the characteristic 
striae and furrows. These scratched, polished and grooved surfaces prove the 
former existence, according to Agassiz's theory, of an ice sheet, many thousand 
feet in thickness, moving across the continent over open level plains, as well 
as along enclosed valleys. When softer and harder rocks alternate, l^ey are 
planed off to one outline or level, as if a rigid rasp had moved over the land, 
leveling all before it. On the contrary, on any Buifa^ce where water flows, we 
find the softer materials have jdelded first and been worn out, while the rocka 
will be left standing out, and show greater resistance. Glacial sur&ces are 
highly polished, and are marked with scratches, grooves and deeper furrows. 
Sometimes the smooth surfaces are like polished marble, showing that the 
grinding material was held steadily down in firm, permanent contact with the 
rocky sur&ce against which it moved, as is the case with the glacier. There 
are many deep ancient channels filled by the drift. 

The usual characteristic marks of glaciers extend, according to Agaesiz, 
over the whole surface of the east half of the continent, from the Atlantic 
shores to the States west of the Mississippi, and from the Arctic sea to the latitude 
of the Ohio, about the 40th degree of north latitude. The glacier marks trend 
from north to south, with occasional slight inclinations to the east or west, 
according to the minor irregularities of the surface. The ice of the great 
glacial i)eriod in America, is supposed to have moved over the continent as one 
continuous sheet, over-riding nearly all the inequalities of the surface. The 
drift is spread in one vast sheet over the whole land, consisting of an indis- 
criminate medley of clay, sand, gravels, pebbles, bowlders of all dimensions, 
so uniformly mixed together, that in all parts of the country it presents a gen- 
eral similarity. The partial absence of stratification is one important charac- 
teristic of glacial drift. In the bowlder clays there is no arrangement of the 
materials according to size or weight, whereas in water the lighter materials 
are carried &rther than the heavier ones and deposited separately. In glacial 
drift there are large angular fragments by which it may be distinguished from 
alluvium, and it retains the mud gathered during the journey, spread through 
its mass, while the water-rolled deposits are washed clean, and consist usually 
of well-roimded i)ebbles, and there are no scratches on the exx)Osed surfaces of 
the solid rocks. 

The following general description of the limit of the drift is intended to 
show the approximate boundary between the glaciated and non-glaciated parts 
of the country. Although the margins of the different drift-sheets appear to 
form a single margin, because the sheets overlap, it must not be infeix^^ \JaaX. 
they are one and the same, or that they werefoTniedatt\ie«a3Xift\ax£i^>oTTi^^^'a,- 
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sarily by the same agency. The majority of active and critical students of the 
drift of the interior now believe in two or more glacial epochs — not merely 
stages of retreat, but two or more independent ice incursions. Nor is it to be 
understood that the southern border is ever^rwhere a moraine, in any special 
sense of the term. For more than half its extent across the country, there is 
no Rpecial aggregation of drift at the edge, and the precise method of its forma- 
tion in certain portions is yet an open question. 

In the northwestern comer of the United States, the margin of the great 
northern drift sheet unites or becomes confused with the local drift from the 
mountains, ancl it is impossible to say at present what is to be regarded as the 
margin of the great northern mantle. According to Dr. G. M. Dawson, there 
was a general southerly movement on the highlands of British Columbia. This 
appears to have penetrated to the basin of Puget Sound, but not to have reached 
the Columbia river. It seems also to have entered the northern edge of 
Washington Territory, near the northern elbow of the Columbia (Willis). It 
also penetrated into Idaho, as far as Lake Pend d'Oreille (Chamberlin), and 
also the northern border of Montana. Local mountainous glaciation was quite 
extensive along the Cascades, Sierra Nevada, Bocky Mountains and some 
minor ranges. East of the Rocky Mountains, the limit of northern drift enters 
the United States from Canada at the foot-hills of the mountains (G. M. Dawson), 
and running southward to the vicinity of Fort Shaw, curves eastward crossing 
the Missouri river about 40 miles above Fort Benton (Chamberlin and 
Salisbury). Thence it courses eastward, crossing the Yellowstone about 60 
miles above its mouth, keeps north of the Northern Pacific railroad to within 
about 30 miles of Bismark (same authorities). Here it turns south, keeps in 
the vicinity of the Missouri river to Nebraska (Chamberlin, Todd), thence 
southerly to near the mouth of the Republican river (Todd, Mudge), thence 
easterly to the mouth of the Missouri river (Salisbury and Chamberlin). East 
of the Mississippi it forms a great loop, reaching nearly to the south end of 
Illinois (Worthen, Wright) ; swings north to the heart of Indiana (ibid) and 
south again into Kentucky (Sutton, Wright). Entering Ohio above Cincin- 
nati it trends undulatingly northeast, and enters Pennsylvania a few miles 
above the mouth of the Beaver (Lewis and Wright) ; thence it extends north- 
eastward into the State of New York, where, making a sharp curve, it again 
enters Pennsylvania in Potter county, and passes southeast to Belvidere, New 
Jersey (Lewis and Wright), and crosses that State with a northward arch to 
Perth Amboy (Cook and Smock). It traverses the whole length of Long Island 
(Cook, Smock, Upham) and appears on Block Island, Martha's Vineyard 
and Nantucket (Upham). The reader will understand that all south of the line 
described is unglaciated except local areas in the mountainous regions of the 
west, and possibly some in the Appalachians. From the Atlantic Coast to the 
Scioto valley, in Ohio, for the greater part, there is, on or near the margin, a 
well-marked terminal moraine, north of which lie other marginal moraines. 
From the Scioto valley westward, the margin of th*^ drift is characterized by 
no sensible ridging of the nature of a terminal moraine, but terminates in a 
thin and often very attenuated edge. Eastward from the Atlantic shore, the 
edge of the glacial deposits is supposed to correspond with St. George's Bank 
and Sable Island Shoal, and to pass southeast of Newfoundland. 
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In Europe the border limit crosses the southeast comer of England, south- 
ern Holland, southern Germany, passing near Dresden, and thence onward 
south of Warsaw* and Moscow, in a sinuous course, embracing the center of 
European Bussia, and curving around to the northeast, runs northward to the 
Arctic Ocean, west of the Ural Mountains. 

In no part of the United States are the phenomena of the drift displayed 
on a grander scale than in the Lake Superior region and on the northern 
borders of Wisconsin. Minnesota and Dakota are very deeply buried in drift. 
At the south side of Lake Superior, the drift is frequently 200 to 300 feet deep, 
and at the west end of that lake it is 300 or more feet thick, and it is 220 feet 
deep at Fargo, Dakota. The lower peninsula of Michigan is covered often firom 
200 to 300 feet deep. 

To the southward the drift usually diminishes, and it becomes more evenly 
spread over the country. It is a singular fstct that in the Galena lead region, 
at the comer of Illinois, Iowa, and Wisconsin, bounded by the Mississippii 
Wisconsin, and Bock rivers, and in a considerable extent of territory north of 
it, no transported drift material can be found* The driftless region is 10,000 
square miles in Wisconsin alone, or one fifth of the area of the State. Ohio 
has a very complete series of drift deposits, and they have been well studied 
and described by Dr. Newberry. He has classified the drift deposits as follows, 
in the ascending order : 1st. The Erie clay, a blue or gray unstratified bowlder 
clay. 2d. The forest bed, consisting of a bed of soil, with timber, the remains 
of an ancient forest, found in Ohio, Indiana, etc., at various depths from the 
present sur&ce. 3d. Lacustrine deposits, stratified sands and days in northern 
Ohio ; yellow clay abounding with gravel, in southern Ohio. 

The Bluff formation along the Missouri and Mississippi rivers is a very pecu- 
liar and interesting one, resting upon the drift. It is of a slightly yellowish ash 
color, very fine, not sandy, and yet not adhesive. It makes an excellent soil, 
is easily excavated by the spade alone, and yet it remains so unchanged by the 
atmosphere and frost, that wells dug in it require to be walled only to a point 
above the water line, while the remainder stands so securely without support, 
that the spade marks remain upon it for many years. Bead embankments 
and excavations upon the sides of roads stand like a wall. (See general note, 
Mississippi chapter and note on Vicksburg, Tennessee chapter.) The peculiar 
outline of the bluffs along the Missouri river is very interesting. They are often 
naked, entirely destitute of trees^ and tower up from the river bottom-land, 
sometimes more than a hundred feet in height, and so steep in some places 
that a man cannot climb them, yet they are not supported by a framework of 
rocks, as other blufb are, and not a rock or pebble of any size exists in them, 
except a few calcareous concretions where lime-water percolates through them. 
It is thought to be a lacustrine deposit, a shallow lake having, during the time 
of the Glacial epoch, occupied the whole of the basin of the Mississippi before 
the great rivers had cut their valleys down to their present depths (White). 
In Louisiana the bluff deposit contains three distinct groups of strata, the Port 
Hudson below, the Loess next, and the yellow loam above, and over this the 
alluvium and below them all the drift (E. W. Hilgard, F. V. Ho^'kxDS^. 
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Earthy material brought together by the ordinary action of water is said to 
be alluYial, and the soil or land so formed is called allnvimn or allavion. 
DUuvinm implies the extraordinary action of water. When the drift material 
covers the sur&oe, of course it forms the soil, but in driftless regions the soil 
is an admixture of clay, sand, lime, etc^ deiiyed from the disintegration of 
the rocks beneath, with decomposed animal and yegetable substances. Where 
neither glacial nor alluvial action has taken place— as in some parts of our South- 
em States— the rocks are converted into a deep and strong soil,having undergone 
a process of decay which has rendered them so soft, sometimes to a depth of 
20 or more feet, that they may be readily cut with a spade, although retaining 
all the veins and layers which mark their original stratification. Without 
having been broken or ground up, even the hardest rocks have quietly 
mouldered into a soft clayey mass, which, from its peculiar stmctnrey has a 
natural drainage and possesses, moreover, great fertility. 

The most important of geological formations is the last of all, the soiL On 
this thin, superficial, earthly covering of our planet depends all the growth of 
all vegetation, and on that depends all terrestrial animal life. But whether 
the material forming the soil remains unmoved in the same spot where it was 
once a solid rock, or is transported bodily by a glacier, or carried from the 
hills into the valleys by running water, and moved from place to place by 
larger streams and rivers, it was originally derived from the rock formations, 
therefore the agricultural as well as the mineral resources of the country 
depend on this geology. 

This completes, in brief, the description of all that can be seen of the 
earth, classified in geological order, from the oldest of the rocks up to the sands 
which are now daily washed to our feet by the currents of the rivers and the 
waves of the sea* 
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REMARKS ON THE FOREGOING DESCRIPTIONS, 



Paleontolo^ts will be disappointed in this introduction, from which that is 
omitted which seems to them the most important, and gives the most interest and 
significance to the subject, namely : the life which they find in the formations, 
and which serves so important a purpose in their identification and classification. 
But another book would have been required for that purpose, and it would have 
been useless without a large number of expensive engravings.* Paleontology is 
the province of all the text-books on geology, to which this work is a sut>plementy 
not a substitute. Its only object is to teach local geology. The descriptions were 
an after-thought, and they should be regarded as an attempt — ^to present to the 
unlearned a first-lesson in geology, in the vernacular tongue, in the hope that it 
may help on the cause of popular science. They have swollen much beyond the 
original design, which was definitions, rather than descriptions; but they will 
serve to show that paleontology is not the whole of geology, and that the 
formations are more than a mere cabinet of fossils. 

There are some things in the descriptions that are not accepted by all 
geologists. But the scope of the work did not permit any account of the con- 
flicting opinions on disputed points, or discussions of the history of geological 
nomenclature and classification. Whether the Oriskany sandstone should be placed 
at the base of the Devonian, or at the top of the Silurian ; whether Hudson 
River, Loraine, Nashville, or Cincinnati, is the best name for that formation ; and 
whether Cambrian should include one, or all, or none of the Lower Silmian 
formations, and similar questions, seem of less importance to the ordinary reader, 
for whom the descriptions are intended, than to the professional geologist. 

All kinds of geological tables are given, for, in accepting the valuable con- 
tributions of others on local geology, it was necessary to let them have their own 
way, in the chapters on their own States, in regard to the names and the arrange- 
ment of the formations. A common number, attached to them throughout tht 
book, serves to identify the formations by whatever name they are called. 

The valuable part of the book is the C^log^cal Railway Guide, the design or 
plan of which is orighial with the author, as it is believed nothing of the kind 
has ever appeared, in any language. It is the work of many hands, and the hearty 
thanks of every lover of the science are due to all those who have contributed to 
its pages portions of the multitude of facts, forming this index to the geology of 
all important places in the United States and Canada. The reader will never know 
the amount of time, patience, labor, and care that it has cost. 

* See " Thb Ancibnt Life Hibtoby or the Eabth," a comprehenBive oatline of the princi- 

Sles and leading facts of Paleontological Science. By H. A. Nicholson. Published hy D. A^i^l<;tA>\\. 
i Co., New York. 8vo., 407 pp. $3.00. A very convenient and ezceUent m&siTiai ol ^«:ifi«u\AS^QQ 
only. 
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ARRANGEMENT OF THE GEOLOGICAL RAILWAY GUIDE 

AND DIRECTIONS FOR USING IT. 



1. The railroads are arranged bj states, and the states and territories are 
arranged in geographical order, with reference to the great lines of travel. But 
to find a railroad, the reader must depend on the index. Branches are placed after 
the main line, which is g^ierally first given throughout without interruption. 

2. When stations are omitted for the sake of brevity, which is seldom the 
case, the lists being uncommonly full, their geology will be understood to be the 
same as that given at the stations between which they occur. If the geology of 
two adjacent stations is different, it is evident enough that there is a transition 
from one to the other formation, between the stations, but the change is often so 
gradual that the transition point cannot be precisely given. 

8. A few feet of difference in level sometimes carries the railway track 
to an upper or lower formation. Railroads, too, sometimes run across narrow, 
projecting tails, and scalloped points of a higher or lower formation, than that 
given in the Guide, but which it would occupy too much space to specify. Where 
too, the strata are disturbed and broken-up, all the formations cannot well be 
specified for want of room. In such cases the Guide serves only to show nearly 
where you are, the prevalent formation being given. 

4 The hills, bluffs and higher ground in view, are often of a difEerent 
formation from that given on the railroad, but not alwajrs higher in the series. 
Their elevation is often due to the hardness of the strata, the softer rocks forming 
the valleys, in which railways generally run. 

5. Keep in mind the succession of the formations, as shown on the Q^iide, 
and whether you are going from older and lower to younger or higher strata, or 
vice versa. Notice the changes in the scenery with the changes in the f ormatioxiB. 

6. When you come to a new formation, refer to the description of it, in the 
beginning of the book. But it is difficult to get a clear idea of the formations 
from even the best description. The reader must see them for himself, and these 
iescriptions are intended to assist him in identifying them, and to impress their 
character and appearance upon his mind, or to recall them to his recollection after 
having seen them. 

7. By a Uttle close observation of the formations in traveling, you will find 
that most of them have peculiarities of their own, by which you can always 
know them, but which, like the features or appearances of persons, cannot be put 
into words, so that another who has not seen them could also recognize them. The 
form of the summits and slopes of the hills, and the general aspect of the country, 
but especially the rock-cuts on the railways, and other exposures of the forma- 
tions, in quarries, and in the banks and beds of streams, should be closely 
observed ; and if these are not visible, notice the stone used in buildings, and for 
the enclosures of fields, the character of the soil, and the fragments of stone mixed 
through its mass, which betray the nature of the solid rock formation beneath ; 
observe also whether the rocks lie horizontally or in an inclined position. 
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I. ittaritime |)rot)ince0. 

New Brunswick, Nova Sootia, and Prince Edward Island. 

n. QHnebec anb (Dntario. 
in. Manitoba anb Nortt)-'tDe0t Serritors. 
IV. Britist) Colttmbia. 

Y. Steamboat VionttB. 



1. The Dominion of Canada ie, as a matter of convenience in this work, divided into four parts, and 
from a geoloeical point of view such division is largelv borne oat by stmctoral facts. 

I. The Imuritime Provinces inclades Nova Scotia, New Brunswick, and Prince Edward Island. 

n. Ontario and Quebec inclades the provinces of the same names. 

in. Manitoba and so mach of the Northwest Teiritory as is traversed by railway-lines forms the 
third division. 

IV. British Colambia, together with the eastern slopes of the Rocky Moantains (politically a part 
of the Northwest Territory) constitates the f oarth. 

For each of these great divisions a separate table of formations is given. 

For the parpoee of enabling the traveler to provide himself with farther information on geological 
points, the following notes on pablications are attached :— Dominion of Canada generally : " Sketch 
of the Physical Qec^raphy and Qeology of the Dominion of Canada JJ with map ; Qeol(^cal Sorvey. 
1884. For economic minerals see also "Descriptive Catalogae of Exhibits at Philadelphia, 1876/* 
and '* Catalogae des Minereaaz Bochea, etc.,^^ at the Exposition at Paris, 1878, by Dr. B. J. Harring- 
ton. Both pablished by the Geological Sarvey. 

The " List of Pablications of the Geological and Natoral History Sarvey, 1884,^* enumerates all the 
official reports and maps to date. 

I. MiJsiTiMB Pbotincks.— " Beports of Progress.^* Geological Sarvey. The whole of Cape Bre- 
ton Island, part of the mainland of Nova Scotia, and nearly the whole of New Brunswick have been 
geoloeically mapped on contiguous sheets of uniform scale. Maritime Provinces generally : " Aca- 
dian Geology.** Sir W. Dawson. (With supplement and map.) 1878. 

The greater part of the really productive coal measures are included in the Province of Nova 
Scotia, the jgreat spread of Carboniferous rocks in New Brunswick havinjz so far been found to con- 
tain bat thm, and, generally, scarcely workable, coalHBeams. The deposits of the glacial period are 
often well shown in railway-cuttings, and extensive tracts are completely covered with these. The 
boolder-clay is the most persistent and universal. Peaty deposits underlying the boulder-clay have 
been observed locally ; overlying the boulder-day are stratified clays, sands, and gravels, and Kames 
are frequent, particularly in New Bnmswick. The stratified clavs hold marine fossils in the vicinity 
oi the coast of the southern and northern parts of New Brunswick. 

The island of Cape Breton affords good coal, and a number of collieries are in operation. As it is 
not yet traversed by railway, it does not receive notice in the body of this work, out few places of 
equal area are of greater interest from a geolc«ical or picturesque point of view. 

n. Ontauo ▲nd Qxtbbso.—** Geology of Canada." Sir w. Logan. 1868. This work summar- 
fsea the main features to date, and is accompanied by an atlas of maps, sections, etc. Sir W. Logan^s 
large map (25 miles to 1 inch, published 1866^ includes, besides Ontario and Quebec, the Maritime 
Provinces and adjacent portions of the United States, and is much more detailea, for uie r^on cov- 
ered by it, than the map accompanying the sketch of 1884. 

From 1868 reports m different pomons of the provinces in annual " Beports of Progress.'* See 
also " Esouisse G6o\oglqne du Canada," etc. 1867. 

m. Manitoba and Nobthwbst Tbbritobt.— In addition to the sketch of 1884, see reports and 
maps in annual " Reports of Progress '* of Geological Sarvey, " Report on Geology and Resources of 
49tn Parallel," by Dr. G. M. Dawson. 

Much information in the possession of the Geological Survey, bat yet unpablished, is incorporated 
in the notes on these portions of the Dominion. 

rv. Bbitibh Columbia.— In addition to the sketch of 1884, see annual ''Reports of Progress," 
1871, to date. A considerable portion of the province is covered by preliminary geological maps, on 
« scale of 8 miles to one inch. 

The greaterpart of the facts for the Dominion of Canada are derived from the reports and maps of 
the Geological Survey. Dr. G. M. Dawson also wishes to acknowledge assistance received from Dr. 
Selwyn. the director of the Survey, and several members of the staff, especially Messrs. R. W. Blla^ 
R Chalmers, and H. Fletcher. The notes on the Intercolonial Railway are cbififi.1 ^<^ \a "^vt ^ 
Dawson, as elsewhere mentioned. 
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worked by the Steel Co. of Canada. This vein, or aggregation of veins, is primarily of carbonate 
>n and ankerite, with some specular iron, and has been changed in many places to a great depUi 
jmonite, which is the ore principally worked. Beyond this p&ce the slates are seen to be pierced 
eat intrusive masses of red syemte and by dikes of diorite and diabase. 

. Wentworth. The rocks mentioned above are here overlain by dark-colored shaly beds, hold- 
ossils of the age of the Clinton or older part of the Upper Silurian. The gray slates holding 
iron-ore are obviously of greater a^e, but now much greater is uncertain. For reasons stated in 
idlan Geology,*^ they are regarded by Sir W. Dawson as Lower Silurian. Crossing the Cobequid 
, conglomerates are seen baonging to the southern edge of tiie Cumberland coal-fleld, on which 
>ad now enters. 

. Oxford. Contact of Lower Carbonif erous and millstone grit. 

X Sprin^hill. Brines from Carboniferous, utilized on smalfscale in manufacture of salt, 2| miles 
Sprmgliill mines. A branch road leads to the mines of the same name, the most important coal- 
3 on this raUway. Seven coal-seams, varjring in thickness from two feet to thirteen feet six 
!S, are known in this district. The " black seam," eleven feet thick, is that which has been most 
isively worked. The mines supply the coal used on the railway. 

1. Maccan. Conveyance may be ta^en from here to the South doggins, on the shore of Chegnecto 
twelve miles distant. The section of the Carboniferous rocks on tiiis part of the coast is one of 
lost instructive in existence, and has been rendered classic by the writings of Sir W. B. Logan, 
. Lyell, and Sir W. Dawson. The section displays over 14,000 feet in vert^al thickness of strata, 
idiug from the marine limestones of the Lower Carboniferous to the top of the coal-measures, 
ncludes seventy coal-seams, of which, however, only two are of workable thickness. Besides 
trous fossil plants (including erect sigillaria), the beds here yield reptilian remains and land> 
). 

2. Amherst. Near here flue examples of the alluvial deposits of the Bay of Fundy ; more es* 
lly the great marshes of Amherst and Sackville. 

3. Dorchester. Good sections of millstone grit formation. The contact between this formation 
he Lower Carboniferous here. Copper-mine. Between Dorchester and Memramkook, salt-marsh* 
i. Painsec Junction. On Shediac Branch, Carboniferous, chiefly or entirely millstone grit. 

5. Moncton. From this point to near Bathurst the railway passes over the low Carboniferous 
of Northern New Brunswick, showing scarcely anything of tne underlying rocks. 
S. Bathurst. Beyond this point is tne varied and interesting country of the Bale des Chaleurs, 
:he Restigouche and Metapedia Rivers, of which it Is possu>le only to note some of the more 
ng features. Three miles oeyond Bathurst, line crosses doleritel intrusion 1 mile. A short dis* 
north of station good sections of leda clay and saxicava sand, with fossils. 
7. Petite Roche. From this station to Charlo;)numeron8 massive intrusive bodies of dolerite cnt> 
hrough the Silurian rocks. 

3. Jacquet River. The Lower Carboniferous here forms a narrow fringe along the shore From 
tation to Dalhousie, many good sections of leda clay and saxicava sand, with fossils. 
9. Dalhousie. From Dalhousie the following localities may be visited : At Cape Bon Ami, near 
)usie, a fine section of Upper Silurian shale and limestone, abounding in fossils, and idtemating 
very thick beds of dark-colored dolerite. Apparently resting on these are beds of red porphyry 
ireccia, forming the base of the Devonian. On these, a little west of Campbellton, rest a^glomer- 
id shale, rich in remains of fishes {CephaUutAa^ CocoosUus^ etc.), and traversed l^ dikes of trap, 
idiately above these, conglomerates and hara shales, the latter full of remains of Ptylophyton and 
roatigma, and at a saDdstone-quarry at the opposite side of the Restigonche, are similar plants, 
ereat silicified trunks of Prototaxites. All these beds are Lower Erian or Devonian. At Scaume- 
^y> opposite Dalhousie, are magnificent cliffs of red conglomerate of the Lower Carboniferous, 
ppearmg from under these are gray sandstones and shales of Upper Brian age. These contain 
fossil fishes, especially of the genus Pterichthys^ also fossil ferns. 

). Metapedia. The rocks exposed about here are principally slates and shales with marked slaty 
ture, of Upper Silurian age. Fine exposures in cuttings. Fossils occur in calcareous bands, 
ng Lake Metapedia, at the head of the river, the railway cuts through some limestone, probably 
icbon River age, and then passes into Lower Silurian, and probably, in part,C«.TC!>stVKCL,^^c^«»^ 
itones, and conglomerates, of which the greater part are refeTTeCi v> \^<& ^}aL<&>c>«(:. €cq>\x:^. !sX>Coa 
h of Metapedia Klver leda clay and saxicava sand, with f obbUb. 
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Windsor and Annapolis Railway, N* S> 
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Halifax. 3 
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Lower Cambrian. 



21. Little Metis. Cuttings in slates of the Qaebec group. The River St. Lawrence, here thirty mOet 
wide, saddenlv breaks upon the view after passing Metis station. Beyond this point the line zollowB 
the strike of the Quebec gronp all the way to Point Levis, opposite Quebec. 
. 22, Bic. Conelomerues here specially worthy of notice and well shown in cnttinn. 

28. Point Levis. In cuttings on a new connecting railway, about a mile from uie station, beds 
holding OraptoUte*. 

24. The rocks on which the city of Quebec stands are believed to be of Hudson River and Utica 
age, and fossils {OrcmtolUes) lately obtamed there confirm this view. The great Champlain and St 
I^wrence fault cuts the north shore of the river west of Cape Rouge, and bending round, again cuts 
the shore immediately south of the city, and thence follows the channel of the river between Quebec 
and Point Levis. The falls of Montmorenci, near Quebec, are of great beauty, and show in the gorges 
Utica shale resting on Laurentian gneiss, which at the " natural steps *^ above the fiUls is overlain iij 
Trenton limestone. Half way between the city and the falls, at a mill in the village of Beanport, is a 
bank of boulder-clay overlain by fossiliferous sand and gravel (saxicava sand), rich in Sfu^ava m- 
posa and other shells. Clays with a somewhat richer fauna (upper leda clay) occur in the bank (tf a 
brook a little farther from the road to the north. 

25. Sussex. Brines from the Lower Carboniferous, employed to a small extent for salt-manu- 
facture. 

26. Moncton. Between this station and Salisbury, in cuttings and gravel-pits, leda clays and 
saxicava sands. 

27. Riverdale. The millstone ffrit series consists of sandstones and shales, often red. and con- 
glomerate, associated with dark-colored beds holding fossil plants and NaiaditeSt with a few under- 
days and thin seams of coal (" Acadian Geolosy ^^). 

28. New Glasgow. In this vicinity several important coal-mines. The productive coal area, so 
far as yet proved, is about nine miles long by three and a half wide, with an area of twenty-two square 
miles. Though thus limited in extent, the seams are extremely thick. The most important of these are 
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Windsor and Annapolis RaUway— 
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the " main eeam " and '* deep seam/* The first has a thickness of thirty-eieht feet six inches, and is 
capable of yielding at least twenty-f onr feet of coal of good quality. The ** deep seam ** (one handred 
and Bixtv feet below) shows seven feet eifht inches of good coal with three feet six inches of shaly 
coal. The coals are bitmninons, and yield, as a role, a good coke. A material known as " stellar 
coaly" which is in reality an earthy bitumen, occurs near Stellartown, but is not at present worked. 
It is capable of yielding from 50 to 128 eallons per ton of oil, on distillation. The New Glasgow con- 

glomerate seen at the road-bridge and elsewhere is a peculiar deposit locally developed in the Carbon- 
serous, possibly nearly on the horizon of the coals. On the East Kiver, above New Glasgow, important 
occurrences of iron-ore, limonite, specular iron-ore, and bedded hsBmatite. These have not been worked. 
29. Windsor. The Windsor series, or Lower Carboniferous limestone and gypsiferoos beds, is a 
marine formation, holding characteristic shells and corals of the Lower Carboniferous i>eriod, and con- 
taining, in addition to the limestone, thick beds of sandstone, marl, and clay, usually red, and gypsum 
(" Acadian Geology ^*). 

80. Falmouth. The Horton series, or Lower Carboniferous coal measures, underlies the last, and 
consists of hard sandstones and shales, often calcareous, associated with conglomerate and grit, and 
in some places with highly-bitnminons shales. It holds underclays and thin coaly seams, remains 
of plants, fishes, and entomostracans, and footprints of batracMans, but no strictly marine remains 
(* 'Acadian Geology "). 

81. Wolfville. iTom this point to Eentville the alluviums and marshes of the Bay of Fundy 
•hores may be seen to the north. 

82. Kentville. Thoogh marked Triassic to Annapolis, the line of the railway runs throughout near 
the line of junction of this formation with Silurian, Devonian (Oriskany), and intrusive gramtes, which 
form the hills to the south. To the northward is visible ttie continuous ridge of the North Moantain, 
which intervenes between the Corowallis and Annapolis valley and Bay of Fundy shore. This is com* 
posed of Triassic traps, which overlie the red sandstones of the same formation. Cape Blomidon (near 
Wolfville) is the eastern extremity of the North Mountain. In this lofty cliff (four hundred feet) col- 
umnar baisaltic trap is underlain by amygdaloid, containing numerous zeolitic minerals. The base is 
f onned of red sandiBtone with gypsum vems. The cliffs bordering the coast from Cape Blomidon west- 
ward aff ird many zeolites in fine crystals. 

88. Bridgetown. At Paradise, east of this station, fine crystals of smoky quartz derived from 
Teins in granite. 

84. Carleton. This town is, like St. John, on Lower Cambrian rocks, but the railway immediately 
enters an area of Pre-Cambrian. and turning round northward passes into Laurentian. 

^ Westfield. Immediately beyond Westfield an outiyer of Lower Carboniferous one mile wide. "C^s^s^ 
Cambrian rocks then extend to Nerepis, which is on (or near) a very an\al\ la^et ^M\wrDM«ta^3a QrQj(i:^«.. 

86. Nerepis. Beyond this station Silurian H mile, followed \>7 graxkit/e. 
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28 Watt June.'" 

29 Lawrence. 

43 McAdam Jun."* 



49 
59 
66 
16 
88 
94 

"88 
86 
90 

"94 

96 

100 

167 

m 

111 
117 
120 
128 
185 
143 
143 
149 

166 
168 
168 
188 



Vanceboro, Me. 
Deer Lake. 
Canterbury. 
Benton. 
Debec. June. 
Woodstock. 



Debec June. 
Greenville. 
Houlton, Me. 



5-7. Silurian. 

it 



Woodstock.' 9 
Up. W'd8tock*o 
Newberg June. 



Gibson. 



Hartland. 

Peel. 

Floreneeville. 

Kent. 

Bath. 

Eilbom. 

Perth. 

Andover. 

Aroostook. 



Ft Fairfield, Me. 
East Lyndon, ** 
Caribou, " 

Presque Isle, " 



149 Aroostook. 
167 Grand Falls. 
181 St. Leonard's. 
198 Green River. 
201 St. Basil. 
807iEdmundston. 



4. Cambro-Silurian. 
4. Cam.-Silurian and 
8-12. Devonian. 
4. Cambro-Silurian. 



3C« 

I 



4. Cambro-Silurian. 

Granite. 

4. Cambro-Silurian. 

Syenite. 

6-7. Silurian. 

4. Cambro-Silurian. 



t< 



4. Cambro-Silurian. 



44 



5-7. Silurian. 



14 b. Middle Carbonif. 



6-7. Silurian. 

u 
u 
u 

44 
44 
44 
44 
44 



44 
44 
44 
44 



44 
44 
44 
4C 
44 
44 



Ms. I Between Gibson and Woodstock. 



Gibson. 

12|Ee8wicl£. 

20 Zealand. 

28! Upper Keswick. 

88,MiUville. 

47 County Line. 

52, Woodstock Jn. 

57|Newberg June. 

61;Up. Woodstock. 

68!Wood8tock.»9 



! 



14 b. Middle Carbonil 
4. Cambro-Silurian & 
14 b. Middle Carbonil 

4. Cambro-Silurian. 

Granite. 

4. Cambro-Silurian. 
44 

44 

6-7. Silurian, 

4. Cambro-Silurian. 

44 



Camberland Railway. 



82 



Springhill Jn. ^ « 
'' Mines. 
Southampton. 
Half-way Lake. 
Parsboro. 



14 a. Millstone Grit 
14 b. Middle Carbonil 
14 a. Millstone Grit. 
18 a. Lower Carbonif. 



44 



Waterloo and Mmtos Railway. 

Province of Quebec. 



0]Magog.*i 

8 Castle Brook. 
5 Oxford L. 

7 'Amber Brook. 

9 Eastman. 
ll'Dillonton. 
17|S. Stukely.*" 
28 'Waterloo. 



5-7. Silurian. 
44 

44 
1. Pre-Cambrian. 

44 
44 
44 
44 



Priiiee Edward Island Rall^fray.^ 

(196 miles in operation.) 
Province— Prince Edward Island. 
43 The whole of this island consists of Fenno- 
Carboniferons and Triassic rocks, with general 
red color, which has also been communicated to 
the overlyins drift and soil. The surface is rolling 
and generally drift-covered, so that it has so far 
been found mipossible to separate the two fo^ 
mations above mentioned except quite locally. The 
remarkably interesting Triassic reptile BathpgrKh 
thus boreaiis was f onna in the excavation for a well 
at New London. The soil of Prince Edward Island 
is remarkably fertile and well cultivated. 



37. Hoyt. At junction Devonian and Lower Carbonif eroos. 

38. Watt Junction to McAdam Junction. Eames and moraines frequent, and in some places cot 
through by the railway. 

39. Woodstock to Grand Falls. Fine exajhples of terraces. 

40. Upper Woodstock. A blast-furnace erect(»l here, and haematite ores from Jacksonton at (me 
time smelted. Bricks manufactured from drift-clays. 

41. Magog. At northern or lower end of Lake Hemphrema^og, a very picturesque sheet of water, 
much frequented as a summer resort Orford Mountain, a diontic intrusion to the northeast. 

42. South Stukely. Numerous occurrences of copper-ore in this vicinity. The Huntington oop- 
per-mine six miles distant. The ore is chiefly chloritic slate and diorite, impr^nated with copper py- 
rites, pyrrotite, and iron pyrites. Magnesite forms enormous beds in Bolton and neighboring' town- 
Bhips, in association with serpentine, dolomite, etc. Chromic iron also found in serpentine. Bolton, 
lot 4. range 3.) 

44. St. Stephen, on New Brunswick Railway : thence granite ^ mile, Cambro-Silurian If mile, 
granite 1 mile, Cambro-Silurian 16 miles to Watt Junction. On Grand Southern Railway : thence 
granite ^ mile. Cambro-Silurian 4^ miles to Oak Bay, then Silurian. 

45. Yarmouth. Highly altered rocks, consisting of chloritic and homblendic slates, clay slates, 
quartz rock, etc. 

46. Metegan. From this point onward the rocks differ in appearance from those previously met 
with, and though colored, provisionally, on the general map of the Geological Survey as Ceunbrian, 
maybe Cambro-Silurian or Silurian. 

47. Bloomfleld. Exposures of f ossilif erons Oriskany of Bear River and Clements near here. 

48. Digby. Good exposures of Triassic red sandstones and trappean rocks at Digby Gut and St. 
Hary^s Bay. Digby Gut forms the entrance to Annapolis Basin, and is passed tlirough by steamers, 
connecting with railway, for St. John. 

tf . Chamcook. Thence Silurian 2 miles, granite 4f miles, Silurian H miles. 

50. Dyers. Cambro-Silurian % miles. Granite 8 miles, ^ear Dyers, kames may be observed. 
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Mb. 1 Western CoantleB Railway, N. S* 


Ms. 


1 Grand Southern Railway— Con. 



6 
7 
10 
18 
16 
18 
21 
80 
83 
86 


Yarmouth.** 

Hebron. 

Ohio. 

Greencove. 

Brazil Lake. 

Lake Jessie. 

Norwood. 

Hectanooga. 

Meteghan.*^ 

SaulmervUle. 

Little Brook. 

Church Point. 

Belliveau. 

Weymouth. 

Port Gilbert. 

Plympton. 

North Range. 

Bloomfield.*' 

Jordantown. 

Digby.*» 

St. John. 

Halifax. 


2-4. Cambrian. 

u 

Ci 

it 

4C 

<« 
«{ 

C< 

4. Cambro^urian (?) 

i< 

u 

6-7. Silurhin (?) 

tc 
cc 
it 
it 
tt 

16. Triaasic. 


20 Dyer's." 
29 Bonny River. 
85St. Georjre.*! 
44 Pennfield." 
64 New River. 
— Lepreaux.®' 
68 Lancaster.** 
67 Pr. of Wales. 
70 Spruce Lake. 
74 Carleton. 
82 St. John." 


Granite. 
6-7. Silurian. 

1. Pre-Cambrian. 

4» 
tt 

18 a. Lower GarbonH 

1 a. Laurentian. 
tt 

«t 

2. Cambrian. 

it 


87 
41 
46 
61 
63 
66 
68 
63 
67 


Albert Railway, N. B. 



4 
10 
14 
16 
17 
20 
22 
24 
29 
31 
38 
86 
88 
40 
42 
44 
46 
48 


Salisbury. 

Coverdale. 

Turtle Creek. 

Baltimore. 

Dawson. 

Stony Creek. 

Salem. 

Weldon." 

HillRboro.'^ 

Albert Mines." 

Wilson. 

Curryville.** 

Cape. 

Daniels. 

Shepody.«° 

The Hill. 

Riverside. 

Albert 

Harvey. 


14 b. Middle Carbonif. 
tt 

<4 
«t 
t« 
tt 

18 a. Lower Carbonil 

it 

tt 


Chatham Branch RaUwmy, N. B. 


it 



9 


Halifax.8 
Chatham. 
Chatham June. 
Point Levis. 


14 b. Middle Carbonif. 

it 


tt 

14 b. Middle Carbonif. 
it 

18 a. Lower Carbonil 


Grand Soathem Railway, N. B. 


u 




6 

14 


St. Stephen.** 
Oak Bay. 
St. Andrew's ) 
Crossing. ) 


Granite. 

4. Cambro-Silurian. 

6-7. Silurian. 


it 
it 
tt 

14 b. Middle Carbonif. 



61. St. George. About three miles north of St George, on the Magagoadavlc River, a red syenite 
is ffictensively quarried. Water-power Is employed to drive the polishii^ machinery. The stone much 
resembles Aberdeen "granite," and Is of very fine quality and color. 

52. Pennfleld. Lar^, broad kame, or " whaleback.^* 

53. li^reauz. Anthracite of an impure charact^ occurs In Devonian beds about four miles south 
of station. The anthracite is very impure, but is interesting, being the only known instance in America 
of a Devonian coal. 

54. Lancaster. Between this point and next station (Prince of Wales) line passes nearly along 
junction of Laurentian (to north) and Devonian. At Lancaster, kames. 

56. St. John. Few points are of greater geological interest than the vicinity of St. John, where 
within a radius of a few miles rocks occur which nave been assigned to the Laurentian, Pre-Cam- 
brian, Cambrian, Devonian, and Lower Carboniferous formations. The city stands on hard, slaty 
rocks of the;Acadian group, which yield Primordial fossils, in some places in considerable abundance. 
The Devonian rocks are well exposed on the shores of Courtney Bay. and also in the vicinity of Carle- 
ton. About a mile west of the last-named place, on the shore, are the " f«rn ledges," which have 
yielded a great number of fossil plants, with some insects and crustaceans. The Devonian rests quite 
unconf ormably on the Cambrian series, and Is again overlfdn unconf ormably by the conglomerates of 
the Lower CarooDlferons. 

56. Weldon. Between this point and Hillsboro the Petitcodiac salt-marsh. 

57. Hillsboro. Gypsum quarries in the Lower Carboniferous rocks. 

58. Albert Mines. The mineral known as Albertite, an inspissated bitumen iillii^ veins in the 
black shales of the Lower Carboniferous, was at one time extensively worked here. The mines are 
now closed. 

59. Cunyville. Gray sandstone quarries. 

60. Shepody. Thence to Harvey principally salt-marsh. 

61. New Glasgow. (See note No. 28, under Intercolonial Railway.) 

62. French River. Lower Carboniferous in valley, hills on both sides of Silurian rocks. 

68. Marshy Hope. Opposite this point, on the coast, good exposures of fossiliferons Silurian 
rocks of Arisaig ax>up. 

64. Antigonish. Interesting display of Lower Carboniferous rocks, including beds of limestone 
and ^psum m this neighborhood. 

&. Cape Porcupine. On the shore of the Strait of Causa 500 feet in heisrht. The central mass a 
red syenite, against which rest slaty beds, supposed by Sir W. Dawson to be Silurian. On these, con- 
glomerates of the Lower Carboniferous. 

66. Strait of Canso Wharf. Interesting exposures of Lower Carboniferous rocks at PUatae C!a<i^ 
and other places on north side of Strait of Canso. 
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0|NewGla8«)w.** 
5 Glenfalloco. 



10 
18 



MerigomiBh. 
French River.e* 



18 Piedmont 
22 ATondale. 
24 Barney's River. 
27|Mar8hy Hope.*' 
81 1 James River. 
85,Brierl7 Brook. 
4l!Antigoni8h.6* 
46! South River. 
48 1 Taylor's Road. 



14. Carboniferous, 
ti 

«i 

6-7. Silur. or Cam.-Sil 

it 

<( 
it 

18 a. Lower Carbonif. 



41 
It 
it 



Ms. I Baatem EjUeaaiOB Railway— >Clm. 



SljPomquet. 
68 Heatherton. 

66 Bayfield Road. 

67 Afton. 
61|Tracadie. 
62iGirroirs. 

66 Little Traeadie. 
70 Harb. an Bouche 

78 C. Porcupine.'* 

79 Mulerave. 

80 S. of Canso, 

Wh'f.66 



18 a. Lower Carbonil 



it 



ii 
<« 
it 



ft 



t 



18 a. Lower Curb. 5-7. 

Silurian and Syenita 
18 a. Lower Carbonif. 



tt 






List of the Qeologieal Formations in Quebee and OntariOt"' 



20t Quaternary, 20 d. Saxieava Sand.* 

20 0. LedaClay.t 
20 a. Boulder Clay or 
Till. 
13. Lower Carbonif., 13 a. Bonaventure 
8-12. Devonian, 12. Catskill (Ont.).t 

11. Chemung and Port- 
age.! 
10. Hamilton, Including 
Marcellus and Qe- 
nesee. 
9.CornlferousorUpper 

Helderberg. 
8. Oriskany. 



ii 



ii 



ii 



ii 



*In Central Ontario. 80 d. Algoma Band and 
Artemisia Gravel 

tin Central Ontario. 80 cSaogreen Clay; 80b. 
Erie Clay. 

1 In Eastern Qaebee. Scanmenac beds. 

§8-13. 6asp6 Sandstones, in eastern part of 
Qnebeo. 



5-7. Silurian, 7. Lower Helderberg. 
" 6. Saiina or Onondaga. 
" Sd.Quelph. 
" 5 0. Niagara. 
" 5 b. Clinton. 
" 5 a. Medina and Oneida. 
4. Siluro-Cambrian, 4 c. Hudson River 

4 b. Utica. 
4 a. Trenton. 
3 c. Chazy. 
2-3. Cambrian, 3 b. Sillery and Levis. 
" 3 a. Calcirerous. 

" 2 0. Upper and Lower 

Potsdam. 
" 2 b. Keweenian. 

" 2 a. Animikie. 

1. Eozoic or 

Archean, 1 c. Huronian. 

1 b. Norian or Labrador* 
1 a. Laurentian. 



Gnwd Tmnk Railway. 




Grand Tmnk Railway— (7o». 




Ms. 1 Portland to Montreal. 


Alt. 


Ms. 1 Portland to Montreal. 


Alt 





Portland, Me. 


1 c. Huronian. 


14 


86 


Shelbume,N.H. 


1 d. Montalban. 


709 


6 


Falmouth. 


1 a. Laurentian. 


61 


91 


Gorham. 


tt 


798 


9 


Cumberland. 


ft 


86 


98 


Berlin Falls. 


Lake Group. 


lOfB 


11 


Yarmouth. 


tt 


96 


122 


Groveton June. 


1 b. Huronion. 


889 


27 


Danville June. 


1 d. Montalban. 


SOS 


181 


Breathes. 


tt 


876 


29 


Lewiston June. 


It 


S48 


184 


North Stratford. 


tc 


901 


86 


Mechanic's Falls 


tt 


SCO 


142 


Wenlock, Vt. 


tt 


1161 


47 


South Paris. 


1 a. Laurentian. 


89S 


149 


Island Pond, Vt. 


1 d. Montalban. 


118T 


70 


Bethel 


tt 


664 


166 


Boundary Line. 




1S61 


SO 


Oilead. 


1 d. Montalban. 


716 


- 
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Lewifiton Branch. Alt 



29 
88 
84 



Lewiston J., Me. 
Taylor Brook. 
Auburn. 



86|Lewi8ton, Me. 



1 d. Montalban. 



it 

it 
U 



248 

SO0 
148 
140 



Portland to Montreal. 



165 



169 
176 
180 
183 
186 
198 
196 
208 
211 
221 
228 
231 
236 
248 
249 
252 
266 
267 
262 
269 
276 
276 
280 
282 
287 
290 

297 



Norton Milk, ) 
Quebeai«<> f 
Dixville. 
Coaticooke. 
Richby. 
Compton. 
Waterville. 
Lennoxrille.*®^ 
Sherbrooke.*°* 
Brompton Falls. 
Windsor Mills. 
Richmond.!"' 
Lisgar. 
Durham.!"* 
Danby. 

Acton Vale.! o« 
Upton. 
St. Liboire. 
Britannia Mills. 
St. Rosalie. 
St. Hyadnthe. 
St. Madeleine. 
St. Hilare.!o« 
Beloeil. 
St. Brazile. 
St Bruno. 
St Hubert.!"' 
St Lambert 



Granite. 

5-7. Silurian. 

it 

c« 

u 
u 

1. Pre-Cambrian. 
5-7. Silurian. 

u 

1. Pre-Cambrian. 

t< 

2-8. Cambrian. 

tt 

ii 
it 

a 

4 a. Trenton. 

4 a Hudson Riyer. 
<« 

« 

u 
u 
u 

M 

tt 



lltT 
1007 
819 
784 
646 
600 
486 
471 
4f0 
891 
0S9 
609 
488 
81S 
104 

SIS 

111 

119 
86 
63 

98 
91 
76 



Montreal.*!" 



4 b. Utica. 

** (Bonaventure 
Station).*! 



I 



Otaad Tnuk Railway— Om. 

Ms. I Montreal, Richmond, and Quebec. ><^b Alt. 



OPoint Levis*' 
I (op. Quebec).** 
7 Chaudiere Curre 
9!Chaudiere June 

15;Craig'8 Road. 

20 St A^apit 

28!Methot's Mills. 

87{Lyster. 

41 St. JuUe. 



49 
66 
64 
71 



Somerset 
Stanfold. 
Arthabaska. 
Warwick. 



79iEingsey. 
84 Danville. 

98 



187 



Richmond. 
St. Hyacinthe. 



172 Montreal*!" 



2-8. Cambrian. 



tt 
tt 
if 
tc 
ii 
ti 
i« 
ii 
t« 
fi 
(i 
it 
it 



14 

ss» 

885 
A09 
444 
446 
475 
44t 
1S8 
480 
481 
444 



891 
111 



1. Pre-Cambrian. 
4 a Hudson R. 
4 b. Utica (at Bona- 
venture Station)/! 



I 



Arthabaska and Three Rivers Branch. 




4 



I 



Arthabaska. 
Walker's Cut- 
ting. 
11 Bulstrod& 
18 Aston. 
25 St Celestin. 
81 St Oregoire. 
35 Three Rivers. 



2-8. Cambrian. 



480 



tt 
it 
ti 



6 a. Medina and Oneida. 
4 a Hudson R. 



it 



Champlain Division. 



7 
12 
20 



Montreal.*!" 

St Lambert 

Brosseau^s. 

Lacadie. 



j 4 b. Utica (at Bona- 
( venture Station). 



it 
tt 
ti 



100. The portion of the province included between the 45th parallel and Maine boundary and the 
St Lawrence, generally designated the ** Eastern Townships,'* has given rise to more discussion and 
difference of opinion between geologists than any other juut of the Dominion. It is naturally a 
refidon of extreme ecological complexity and disturbance, and can scarcely yet be considered as 
f imy worked oat. For a work like the present it is necessary, however, at least to denote the for- 
mations on one nnif orm system, whatever doubt may attach to the reference of some of them. For 
this purpose, Dr. Selwyn has kmdly allowed the use of unpublished sheets, colored according to his 
views. 

This district is the continuation northward of the Appalachian region. One of its most salient 
features is the great Champlain and St. Lawrence fault wnich separates the undisturbed rocks of its 
northwestern from the plicated beds of its southeastern part. Tms great fracture runs from the head 
of Lake Champlain to Quebec and beyond. (See Note 8, New York.) 

101. Lennoxville. The Hartford Mine, from which a great quantity of copper-ore has been ex- 
tracted, is situated at a distance of five miles from this station. The ore is granular iron pyrites, mixed 
with copper pyrites. 

103. Sherbrooke. Numerous occnrrences of copper-ore in this vicinity and near Lennoxville. A 
bed of jasper in the town of Sherbrooke. 

103. luchmond. The Rockland and Melbourne slate quarries are within a few miles of this sta- 
fion. The slates here have been somewhat extensively worked, and are unsurpassed in quality. A 
few miles south of Richmond, in Melbourne, fine serpentine marbles occur. 

104. Durham. The line between the Pro-Cambrian and Cambrian rocks is crossed at South Dur> 
jam. 

105. Acton Vale. A very productive mine of vari^ted and vitreous copper-oro, occurring in 
brecciated portions of a limestone-bed, was formerly worked hero, but is now abandoned. Slate quar- 
ries also in this vicinity. 

106. St. Hilidro. BoloeU Mountain, one of the remarkable igneous protrusions which penetrate the 
flat-lying Silurian rocks of the St. Lawrence Valley, may be visited from this point. The mountain is 
partly composed of auedte-syenite and partly of nepheline-syenite. An excellent summer hotel otLthA 
mountain. (See Note 210 on Mount Royal, Montreal.) 
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Ms. 1 Quebec and Lake St. Join Railway. 


1 Champlain Division— C!wi. 



4 
6 
8 


Quebec** 
Junction. 
Little Riyer. 
Ancine Lorette. 


4 c Hudson Riyer. 

MM 


27 St. Johns. *»» 
88 Grande Ligne; 

89 St/lttRvillA. 


4 b. Utica. 

t< 


tt 
ft 


44 


L&colle. 


it 


10 


St Ambrois. 


1 a. Laurentlan. 


50 


Rouse's Pt,N.Y. 


ti 


14 
16 


Valcartier Sta. 
Jacques Cartier. 


ti 






Montreal and Province Line. 


17 


St Gabriel. 


if 




23 
24 

27 


St Catharines. 
Lake St. Joseph 
Lake Sergeant 


it 





Montreal.* i» 


j 4 b. Utica (at Bona- 
( yenture Station). 


it 
it 


^ St. Tjambert. 


it 


80 


Bourg Louis 


ii 


12 Brosseau's. 


tt 


86 


St. lUymond. 


«t 


14 Laprairie. 


it 


89;C6tes Road. 


ii 


20 Sl Constant. 


4 a. Trenton. 


48!Riyer Roudeau. 


it 


28 


St. Isidore June. 


3 a. Calcif erous. 


46 'Lake Simon. 
86; Lake Edward. 


tt 


27 


St. Regis. 
St. Martine. 


it 
2 c. Potsdam. 


tt 


88 


North Shore RaUway.'^ 


88 
44 
47 
66 


Howick. 
Bryson's. 
Ormstown. 
Huntingdon. 


8 a. Caldf erous. 
tt 

it 



4 

7 


Quebec.** 
Lake St. Jofin ) 
Railway June f 
Lorette. 


4 c Hudson Riyer. 

tt 


64 


White's. 


it 


13 


BeUir. 


ti 


74 


Pt.Covington, N. 


Y. " 


26 
80 


Point Rouge. 
St. Bazile. 


4 a. Trenton. 


80 


St. Remi. 


4 a. Trenton. 


4 b. Utica. 


84 


St. Michel 


tt 


84 


Portneuf. 


tt 


87 


Hughe's. 


8 a. Caldferous. 


88 


Deschambault 


** or 4 A. Trenton. 


Z9 


Johnson's. 


ft 


42 


Lachevrotiere. 


4 a. Trenton. 


44 


Hemmingford. 


tt 


46 


Grondines. 


tt 


47 


Province Line. 


if 


62 


Ste. Anne le ) 

Perade. 
Batiscan. 


4 b. Utica. 


50 


Moore's J., N.Y. 


2 c Potsdam. 


67 




4 a Hudson Riyer. 


Central TermoBt Railway. 


64 


Champlain. 


it 


Northern Division. 


74 


Piles Branch Jn. 


ii 




77 


Three Riyers^** 


ii 





Montreal* i<> 




86 


Pointe du Lao. 


ti 





St. Johns.i°9 


4 b. ITtica. 


92 


Yamachiche. 


it 


7 


Verselles. 


it 


97 


Louiseyille. 


4 b. Utica. 


10 


St. Brigede. 


4 0. Hudson Riyer. 


101 


Maskinonee. 
St Barthdemi. 


it 


14 


W. Famham. 


4 a. Trenton. 


107 


tt 


21 


Angeline. 


2-8. Cambrian. 


111 


St Cuthbert. 


it 


29 


Granby. 


tt 


116 


Berthier June. 


tt 


87 


W. Shefford."® 


it 


123 Lanoraie. 


4 c. Hudson R. or Utica. 


48 


Waterloo. 


1. Pre-Cambrian. 


129 Tia Valtrie. 


4 b. Utica. 





Montreal* i» 




132 


L'Assomption. 


tt 


27 


St. Johns. i»9 


4 b. ITtica. 


186 


L'Epiphanie. 


it 


86 


St Alexandre. 


«» 


144 


St Henri Mas-) 


4 a. Trenton. 


42 


Des RiYidres. 


4 c. Hudson Riyer. 




couche. f 


46 


Stanbridge."! 


ti 


148 


Terrebonne."* 


ti 


52 


St Armand.^^* 


2-8. Cambrian. 


164 


St Vincent de) 
Paul. 


u 


57 


Highgate Sp'gs, 
E.Swantoa[Vt 


8 b. Leyis Limestone. 






61 


2 b. Potsdam Slate. 


169 


St Martin Jn. 


8 c Chazy. 


64 


Swanton Juno. 


tt 


170 


Hochelaga. 


4 a. Trenton. 


70 


St Albans. | ** 


171 


Montreal* 10 


tt 



107. St. Hnbert Extensive peat-bogs in this vicinity, from which a considerable quantity of peat 
was at one time extracted and manufactured. 

106. Montreal, Richmond and Quebec. This road passes for the most part over an alluvial country, 
in general thickly drift covered, and little is seen of the underlying rocks, except in the neighborhood 
of Richmond. (See Note 108.) 

109. St. Johns. Pottery-works. Bough earthen-ware articles are manafactored from clay unr 
derlying the town. The clay is marine (leoa clay), twenty-two feet in thickness, and coy^ed by one 
foot of soU. 
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North Shore Ball way— (7on. 


Ms. i The Bay of Qainte Railway. 


Mb. 1 PUes Branch. 




Deseronto. 
East End. 
Deseronto June 


4 a. Trt;uton. 


OjThree Rivers. 
2 Piles Branch Jn. 


4 a Hudson River. 

it 




9.St. Maurice.^i« 


4 b. Utica & 4 a. Trenton. 

1 a. Laurentian. 

it 




Napanee. 


u 


21 

9Q 


Lac a la Torgue. 

n.»«.^ TKI^a 117 


Northern and Northwestern Railways. 


^9 j w 1 auu Ji UCD. 





Port Dover ^^^ <> r^«^if »nA fi dna^ 


Berthier Branch. 


9 
12 


Jarvis. 
Gamett. 


[kany. 


Bcrthierville. 


4 c Hudson River. 


<t 




Berthier Juna 


4 b. Utica. 


14 
16 


Hagersville. 

Balfsville. ,6. Onondaga. 




Quebec Central Railway. 


24 

29 


Caledonin. '' 


OSherbrooke.^i« 


1. Pre-Oambrian. 


Glanford. 6 d. Guelph. 


4 


Lenoxville. 


(t 


34 


Kymal. " 


10 


Ascot. 


it 


40 


Hamilton. ^ '" !6 a. Medina and Oneida^ 


19 


Basin. 


6-7. Silurian. 


48 


Burlingt'nB'ch. 


<t 


21 


DudswelL^i^ 


u 


61 


Burlington. 


tt 


86 


Weedon. 


(( 


67 


St. Ann's. 


6 c Niagara (?) 


47 


Garthby.i*® 


(4 


69 


Zimmerman. 


6 a. Medina and Oneida* 


67 


Goleraine. 


(t 


66 


Milton. 




67 


ThetfdMin's^*! 


I. Pre-Cambrian. 


76 


Stewarton. 




78 


Broughton.^** 


(( 


77 


G^rgetown Jn. 




91 


St. Frederic. 


ii 


77 


Georgetown. 




100 


Beauce. 


tt 


79 


Glenwilliam. 




106 


St. Joseph.^" 


2-8. Cambrian. 


81 


Salmonville. 




110 


Scotts. 


u 


88 


Cheltenham. 




122 


St. Anselme. 


(4 


1 86 


Riverdale. 




189 


Levis. 


tt 


' 98 


Caledon East. 





110. Shefford. The railway here passes close to Shefford Mountain, an intrusive mass described 
as a granitoid trachyte. A larger mass of similar trachyte forms Brome Mountain to the south. 

11 1. Stanbridge. Bog-iron-ore in considerable quantity in this vicinitv. Formerly worked. 

112. St. Armand. The limestone belt between tnis place and Phillipsbnrg affords several varieties 
of marble of different colors. Some of these have been qoarried. A olack marble occurring a mile 
and a half southeast of PhUlipsburg is particularly worthy of note. 

113. The line, for the ereater part of its len^n, is at no great distance from the north bank of the 
St. Lawrence, and. owing to the depth of the drift deposits and alluvium, but little of the geological 
structure of tne^ounty can be seen. The outlines of the formations, as represented on the geological 
map of Canada, are somewhat uncertain for the same reason, and must at present be considered aa 
approximations only. 

114. Three Rivers. The railway here crosses the St. Maurice, a river important from a lumbering 

Soint of view, and having a total course of about three hundred miles. The Shawanagan Falls, on the 
t. Maurice, twenty-one miles distant, one hundred and sixty feet in height. The falls occur over Lau- 
rentian rocks, and are very picturesque. On the river below the falls the Potsdam sandstones may 
be observed to overlie the Laurentian. Extensive brick-yards at Three Rivers. 

115. Terrebonne. Quarries. Chazy limestone. Stone taken to Montreal in scows, and has been 
extensively used in enlargement of Lachine Canal. 

116. St. Maurice. Iron smelting, on a small scale, has been in operation here for one hundred and 
fifty years. The mineral employed is bog-iron-ore. 

117. Grand Piles. Navigation by stumer on the St. Maurice from this point northward, into the 
heart of the Laurentian country. 

118. Sherbrooke. (See Note 103 under Grand Trunk, Montreal to Portland.) 

119. Dudswell. About three miles northward, yellow and gray marbles capable of ireceiving a 
good polish, and highly ornamental. 

120. Garthby. Deposit yielding native antimony, antimony glance, and other minerals, five miles 
from Garthby, in Soutn Ham, lot 28, range 1. Lot 22, range (north) 1, Garthby ; extensive deposit of 
iron and copper pyrites. 

121. Thetfora Mines. Asbestos extensively worked. The veins occur in association with serpen* 
tine rocks, which here characterize a considerable tract of country. 

122. Broughton. The Harvey Hill Copper Mine, at one time extensively worked, but at present 
suspended, near here. Purple copper-ore, copper glance, and copper pyrites, occur in veins cutting the 
strata and beds conformable with the stratification. 

123. St. Joseph. On the Chaudiere River. Gold occurs in placer deposits in numerous localities 
in this vicinity. - These deposits have been worked to some extent, but axe as yet imperfectly devel- 
oped, as the auriferous alluviums are known to extend over an area of ten thousand square miles. The 
Ogour nugget, found on the Gilbert River, weighed 51^ ounces. A handsome brecciated marble f eund 
on the RivieSre Guilliaume near here. 

124. Port Dover. Comif erons limestones, with pores of corals frequently filled with petroleum. 
Epeonites occur in limestones on the lake shore. 

125. Hamilton. A band of sandstone known as the "gray band," and referable to the Medina 
formation, is quarried here and used in building. 
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Northern «id Nvrthwestom B«ilwmj«— 


Paaanmpsie RalHraj* 


Ms. 1 Ooniinusd, 


Ms. 1 Qnebec to Newport. 


96 Centreville. 


4 a Hudson River. 




Quebec 




99 


Palgrave. 


it 




Montreal 




106 


Tottenham. 


i< 




(S. E. Ry) 




110 


Beeton. 


u 





Sherbrooke.*°* 


1. Pre-Cambrian. 


114 


Thompsonyille. 


4 b. Utica. 


8 


Lenoxville. 


t» 


116 


Alliston. 


ii 


8 


Capleton. 


1. Pre-Camb. & 2-8. 8D. 


120 


Everitt. 


4« 


12 


North E[atley. 


<i 


123 


Tioga. 


4 a. Trenton. 


19 


MassawippL 


6-7. Silurian. 


126 


Lisle. 




21 


Ayer'8 Flats. 


ti 


129 


Giencaim. 




27 


Libby Millfl. 


u 


151 


Collin|:wood.i«6 
Allandale. 




30 


Smith's Millii. 


M 


185 




84 


StansteadJni"' 


Granite. 


— 


Barrie. 




40 


Newport, Vt. 


6-7. SUurian. 


Beeton and Barrie Branch. 


South Em 


tern Railway. 





Beeton. 
Beeton Juno. 




Mam Line.— MoDireai lo lucniora, vi. 


.i^ 


0;Montreal.*i° 




9|Gook8towiL 


4 b. Utica. 





Longueuil 
St Lambert. 


4 b. Utica. 


14 


Thornton. 


4 a. Trenton. 


2 


i< 


19 


Victoria. 


it 


12 


Chambly Basin. 


4 0. Hudson Rivcc; 


25 


Allandale. 


it 


18 


Chamb. Canton. 


Cl 


— 


Barrie. 


cc 


14 
19 


Richelieu. 
Marieville. 


i( 


• 


<i 


North Simcoe Branch. 


22 
26 


St. Angde. 
St. Brigide. 


<i 





Allandale. 


4 a. Trenton. 


it 


6 


ColwelL 


4C 


82 


Famham. 


4 a. Trenton. 


18 


Minesing. 


u 


87 


Famdon. 


2-8. Cambrian. 


16 


Hendrie. 


« 


89 


Brigham. 


t< 


19 


Phelpston. 


<{ 


42 East Famham. 


(I 


24 


Elmvale. 


it 


45 Cowansville. 


(4 


26 


Saurin. 


U 


47 Sweetsburg. 


(t 


SO 


Wyevale. 


{< 


60 WestBrome. 


1. Pre-Cambrian. 


89'Penetang. 


U 


65 Sutton June 


it 


1 


58 Sutton. 


ti 




Allendale to Mnskoka Wharf. 


68 Ambercom. 
66 Richford, Vt. 




T8 


Allandale. 
Barrie. 


4 a. Trenton. 


1 b. Huronian. 


64 






70 


Gowan. 
Oro. 




Northei 


m Division. 


74 





Sorel. 


4 e. Hudson River. 


78 


Hawkstone. 




6 


St. Robert 


4C 


87 


Orillia. 




10 


Tamaska. 


ii 


90 


Atherly. 




14 


St. David. 


ii 


95 


Longford. 


1 a. Laurentian. 


21 


St Guillaume. 


ti 


100 


Washago. 


(t 


27 


Boulogne. 


ti 


108 


Severn. 


CI 


82 


St Germain. 


2-8. Cambrian. 


109 Lethbridge. 


it 


86 


Drummondville. 


(i 


116 


Grayenhurst. 


u 


45 


Wiokham. 


ii 


116 


Muskoka Wharf " 1 


64 


Acton.io» 


it 



126. Collingwood. The Utica shales may here be observed to overlap the Trenton. These shales 
were at one time distilled here for oU. 

127. Stanstead Junction. A considerable area of granite here, snrrotmded by dikes of the a»mn 
material which penetrate the calcareons strata. The granite is excellent for buildmg purposes. 

128. Brome. Abont f onr mUes sonthwest iron-ores (specular schists) at one time worked. (See 
Note 110 on Brome Mountain, under Central Vermont Railway, Sheflord.) 

129. Sutton. SimUar iron-slates to that above described in a number of places near here. 

180. Abbotsford. Tamaska Mountain to the southeast, an intrusive mass about three mUes in 
diameter, is for the most part a micaceous trachyte rock. The southeastern portion is, however, a 
diorite. 

131. Rongemont. The intrusive mass torming the mountain of Roneemont is chiefly composed of 
olivine-diababe. TbiB is one of a group of similar intrusions of wmdi Mount Royal and Bela^ 
Mountain may be taken as typical. 
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Sontli Baatem Railway- 
lb. I Northern Division— Om. 



60 


Roxton Falls. 


2-4t. Cambrian. 


67 


South RoxtoxL 


(( 


71 


Sayase's MUIb. 
Warden. 


<t 


11 


1. Pre-CambriuL 


80 


Waterloo. 


«< 


84 


Foster. 


ii 


88 


Enowlton. 


cc 


92 


Brome Cent**' 


c< 


. 96 


Sutton Juno.*" 


i< 



Champlain Division. 





2 

16 

14 

20 



26 
SI 
89 
41 
48 
63 
61 



Stanbridge. 
Bedford. 
Mystic. 
FamhaoL 

L'Ange Gardien. 

Papineau. 
Abbottsford.i»<» 
St Pie. 
St. Hyacinthe. 
St. Rosalie Jn. 
St. Simon. 
St. Hugues. 
St. Guillaume. 



2-8. Cambrian. 

« 

4 a. Trenton. 

)4 a. Trenton and 4 a 
Hudson Riyer. 
cc 

cc 
<« 

4 0. Hudson Riyer. 

c< 

t( 

Ci 

u 



St. Cesaire Branch. 




4 
8 



St. Cesaire. 

Rougemont.*^* 

Marieville. 



4 0. Hudson Riyer. 

cc 

CC 



St. Lambert to Longaeil. 




2 
6 



St. Lambert. 
G. T. Crossing. 
Longueil 



4 b. Utica. 

cc 
cc 



Centml Oatarlo Railway* 



Trenton June. 

Trenton. 
6 Carrying Plaoe. 
11 Conseoon. 
16 HilUer. 
18 Four Comers. 
21 1 Wellington. 
26 Stinson's Creek. 
28Bloomfield. 
82I^cton. 



4 a. Trenton. 

cc 
cc 
cc 
cc 
cc 
cc 
cc 
cc 
cc 



Gnwd Tnuk RaUway. 

Ms. i Montreal to Toronto and Detroit. 



Alt 




8 

14 
21 
24 
81 
87 
48 
64 
69 
67 
72 
77 
81 
92 
99 
104 
112 



MontreaL'io 

Lachine Jun. 

PointeClairei" 

Ste. Anne.*»» 

VaudreuU.i8* 

St Dominique. 

Coteau Land'g. 

Bainsyille. 

Lanca8ter,0nt^" 

Summertown. 

Cornwall 

Mille Roches^ >« 

Dickinson. 

Farran^s Point 

Morrisburg. 

Iroquois. 

Edwardsbuig. 

Prescott Jun. 



Prescott Jun. 
Ottawa.* 16 



112 
164 

116 Gladstone. 
120 Maitland. 

1 26|BR0CKyiLLS. 1 ' ' 

129Lyn.i»» 

188|Mallorytown. 

147jLand8downe. 

166|Gananoque.i " 

162!Ballantyne's. 

169|Rideau. 

172jKlK08TON.**° 

180 Collins' Bay. 
194 Fredericksburg. 
198Napanee. 
218|ShannonTille. 

228 BELLEyiLLS. 

282 Trenton. 
241 Brighton. 
249 Colbome. 
266 Grafton. 
264 CoBOUBO. 
270 Port Hope. 
279 Newtonville. 
286 Newcastle. 
290 Bowmanville* * ^ 
294 Saxony. 
299i08hawa. 



4 a. Trenton, 14 m. ^' 

cc 

4 a. Blade ffiyer. io» 
2 b. Potsd. &Calcif.»«* 
2 b. Potsdam, 12 m. '> 

cc 

8 a. Calc. daChasy.^^^ 
8 c. Chazy, 83 miles. 
8 a. Caldferous. ^^^ 
8 a. Calcif . & 8 c. Cha^. 
8 a. Caldferous, 6 m.^ ^' 
4 a. Trenton, 2 miles. 
8 c Chazy, 80 miles. 



cc 
cc 

8 c Chazy. 

8 a. Calciferous. 



t4t 

t48 

t7T 
308 



8 a.Calciferous,46 m.*®' 
8 c Chazy, 7 miles. 



8 a. Caldferous. 



ti 



2 b. Potsdam. 



cc 



1 a. Laurentian. 



it 

cc 
tc 



84 m. 



8 a. Calciferous. 
4 a. Black Riyer. 
4 a. Trenton, 114 



t81 
t86 
S86 
834 
t61 
361 
803 
174 

miles. 



it 

ct 
tt 
ct 
tc 
cc 
cc 
cc 
cc 
cc 
ct 
<t 



4 b. Utica, 24 m. 



tt 
tt 



t86 

268 
804 
32S 

197 
t87 
294 
296 
263 
380 
333 



132. Pointe Claire. Black Biyer limestones in qnarry near station. Highly f ossilif eroas. Mnch 
of the stone for the piers of the Victoria Bridge was qaarried here. 

188. St. Anne. The west point of the island of Montreal is composed of Potsdam sandstone, 
wliich is seen in the immediate vicinity of the station. Jnst east of this a belt of calciferous occnrs, 
and here yields some characteristic fossils. Scolithus. CancuienHs may be found in the Potsdam. The 
Potsdam forms an anticlinal, and underlies the county for about eight miles westward, when it is f olr 
lowed by a second belt of Calciferous. On the opposite side of Lac St. Louis, at Beauhamois, six 
miles from St. Anne, Protichnites in sandstone quarries. 

184. Yaudreuil. In the seigniory of Vaudreuil bog-iron-ores occur in seyeral places, particularly 
at COte St. Charles. 

135. Lancaster. From this point to Cornwall the railway nearly follows the line of junction of 
the Calciferous and Chazy formations. 

136. Mille Roches. Quarries in Trenton limestone affording good building-stone. Some beds, 
when polished, resemble black marble. 

187. BrocKville. Cliffs on the river below Brockville show good sections of the Potsdam beds, 
and on the river, two and a half mUes above that place, an outlyer of this formation occurs^ the baeu. 
conglomerate of which may be seen resting on the Laurentian. In cnlUwg oil '&TOci>sN^<& vgl^Q»nX]k«^ 
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421 SnunoED. 



42tlSTSlTVORD. 

48alSt. Uarr'B. 
444|Thonidale. 
464,LoinK>H. 



421jSlEATVOBI>. 

433 SC Mary's. 
44tILucui 



Forrest 
BlmdwdL 

P. Huron, MIdt. 
Ch. k L. H. Jun. 
Mllw. June 
Detroit JmiGk 

DlTBOIT. 



lib. CbamnBK 91 tn.'** 



OjBcmLo. 

2|FortErie.'" 
1U Port Colbonie. 
32 Fi>cder. 
as Dunn vi lie. 

a nT.f. T.H«j a" r«TT Bi' Caledonia. 

7*8.0or£lBm.*OriB.' flaO'""'da«». 
^7: ■ 84|Pirifl.'*» 

,,,, I BilDniiabo. 
J, J I nTBrighl. 
USStrjipobd. 

128 Milcliell. 

Mm. "*° ISBSeaforth."" 
'O'J 149 Clinton.'" 
**' I6OG0DIBICH.'" 



Buffalo to Goderlch md DttTOlt.~ 



9. OomUeroua, M m. 



Iwar. blue bonUei-daj orerUld by brownlah ciny. An Lmportaot depoilt of lion pyrites In XUw- 
btowD, neu BrackrlUe. AeldiroKi. 

138. IW Fotadun uudMone of good soallty for baUding. A portion ol the atone for the F«iU>. 
It Indlalnga it Ottim ma oouried here. 

Ut. Oau^oone. Qnuiy of red eyailte on iilind oppoelCe Uit> place. The alone takee a good 
''' and U lued for monomenU, etc. 

" " ~ t* aeen In laUwav cnttlng* near KlnestoD probRbly ' " 

the Erie claya. These reet on ■ glscrated llmealone 1 
onglomETlKc, etc., Bndjwulbly CaKlIeroue In age, are ssau muuH uu 
Kingalon La familiarly known 1 



eda.congl 

I. Tho Trenton If) 

J City." A 

Of the Bidean Canal. 



poaalblyl 

>n (Tl here afforda good bnilding-f 
inaidenble quantity of apatite la 

[sieriiLiBderi 

Arlemlala gravelB thirty milea. 



rf Niagara ItnKetooe Id thli Ticloln 

la flnt-mi 



ie lau with the dip < 



atkoSd 



141. BowmanvUle. 
lis. Um - 

"'EfTt 

144. Rockwood. Conaldarable display of nnper part of NIagan 
Bockwood the elope of the country wealwird la Ht about the u 
ao that OD arriving at Onelpb we ehould he nearly on the aame 
locality. 

14t>. Onelpb. Qnarriea In the Quelpb formation yielding bnlldlng^t 
character. Caili of foMlla. 

14(1- The portion of tbla prorlace lying between the Great Lakea. and generally daatniated Ibfl 
" Outario Penlnaala," Is geologically an extenalDD of the tock-eerlea of the adjacent potnon of the 
State of New York Ita formafiona abowlnctbnnglioDt a doae correapondence to thoaa of mat 8tata. 
The aeparatlon marked by the laksi and Niagara BlTer iato be regarded rather as — " — "-' "- — 
atrnctoral. The gioalct part of the anrface of thia portion of the pKivince la hearily oc 
Its due to the glacial penod, of whleli local details loflldeDtly predae for BKOtloo In < 
the actual lines of rallwajpa an frequently wanting. 

These aapaflda) dqiwts only are onen aeen ror constdnable dlatancea along tb 

The boii]3er«lar, which la thick and almoat nnlTenal, ia orerl^d by stratlfled c 

hich bare not bacn foond to bold marine foaalla. The clays with marine sheila, n 

._._..^ _. .g j^ij jjj Q^^ Ottawa Valley, are an eateneion of those of the Prortnca of 



which bi 



Um Baujeen elaya bavo been dlsUngnlahed aa an npper portion of the Erie clays, and an locaOj 
BDCOnfMoMbieontlum. TheyarebiowniBbandcalcaiwnis,withb«laotaand. North of Lake Horoa, 
and bebmco Oeocglan Bay and the Ottawa Rtver, the clays are overlain by the Algoma aanda, of wUck 
the Aitemlala graiels. covering a considerable area In the Ontario Peninsula, are poaalbly a local d» 
Tclopment. 

14T. Widder. Near the alatlon a cutting abowa forty feet of Ute Hamilton formation. The roofei 
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140 Loi^pTooc!. 
145 Appin. 
166 Hewbaij. 
[BSThtttnearille. 
18S Cfaatluni. 
198 Prairie. 



b. Clinton. 
i 6 c Niagara. 
I G b. CUnlon. 

d. Quelpb. 



10b.Haiiult4>n,aSm.i 

llb.0hemang,2Sm.^ 

b.HamiltOD, as m. 

9. OraniferonB, S6 m. 



mflrly days with Ihin llmeBtone beds, aod are highly foesUlferoiis, yielding gpMs^a macro- 



in/pa ntKidarit^ Spirigera conantricat etc. 

Bnntford. Erie clay nsed Id mMmfacttin of white brick. Artemisia gnvels 
Parla. GnWDin qnsnied in s nombei ot places In this Tlelnlty. Two beds, es 



-McknesB. sepsral 
aeaforth. Salt-wofks. Brines from tbe Onon 
"■ ■ "-* "In boring at 1190 feet. 



each four or Otb 



ing made with Che tiope ot nbCatnlns petroleum. In the next three years sereral welts wero 
re SAd in Uie yiciul», the salt being derived from tbe Onondaga formation. In WSt Ur. Att- 
^led a boring of I.SlT feet, for (be pnrpose oT ascerteiniug tbe amount and cbatacter ot the roek- 
cb bad been reached In some of tnewella made before that date. This boring iluiT~f ■ *"'•' 
saof Utreetirf rock-salt in S90 feet of strata. Dr. Hnnt conducted analyaea t9 the 
i, and prorad tliat some ot the beds are extremely pnre. He cslcnlatea et SEKMIOO 
.ihsyleldof Bslt from the beet white layer of ten and a tialt feet in thickness. Tbea 



mannfactnied from the brines, 
^nttord. (See Note 148 pndt 



rock-ealt-Oi 
enitabJe tor 

gravels thirty-flve milee. 



Chippewa, Base ot Onondaga probably in this vicinity, bat whole coantry coveied by clsyi. 

Clifton. In the slope and imc^ce over which the Niagara Falls occur, the whole tucknesa 
flagara formation Is included. On Qoat Island fresb-wsler sands are fonnd otetlying the 
«lay, and on tbe Canadian aids sixteen spedee of tresb-water and land shells have been fonitd 
iraaoda. (SeeNotsaSgandlSlnNewlbck.) 

Grimsby. Quarries in Niagara limestone and sandstone, 

Dnndas. doaetoHatkm.onnorthride.afinesectlODor NlagaraandClinCoc. Qnorrlee, Great 
» of ttpatemary daya In this vicinity. North of the town a giavdly ridge or ebore deposit 31S 
ve Ihe^ske. Kick-vards. 



Copetown. Sauunlt ot Niagara escarp 

Qalt. Good expoenres of ^eiph form 

liable ror bnUdlng. 

Preston. Good aectlons of Gnelpli foimstion. FotaUa. 



Lth fossils. Qnarrlet j\«tiffini mKea«t£ieai'>&a»- 
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IT St. Clair. 
II Tecumieh. 

:S WiNDSOB. 

;0 DiTSOiT. 



01 Buffalo. 

IslWellMii'" 

73:Stmcoe. 

81:Db1U. 

99'Corillth. 
102 Sew Suam. 
llTSt. Thomu. 
ISe Baird's. 
130 Lawrence. 

I4D CJIKNCOI. 

224 Windsor. 
a-2B Detroit 



0. Oomiferoul, IB m. 



Northen Kallwi 



r af CanadK. 



TOBOMTO. 

4TbornMlL 

8 Ridunond Bill. 

l2|EiDg. 
10 Aurora. 

14 Newuuukat. 
;S Holland. 
i90ilford. 
i2[LefrOT. 
iTlBramiey. 

15 Allaodale. 
'4| Angus. 
leiStayner. 

14 CoLLixawooD. 
«IMeafori 



Ulica, 14 m. 
S d. Ouelpb, H m 

i b. Ctica. 
cHud. E3v.. 16ii 



KIbbiUb Bad Feaikraka HsUmy. 



.4 Sharbot Lake. 
SOldeo. 

lalFarbam. 

19 ! Hlnchlnbrooke. 

1 1 {Bedford. 
ISJTerona. 
l9:Bit(ington. 

12 HarrowSDiith. 
IT Uurrale. 

it Glenrale. 
i9|G. T. Junction, 
UlKingaton. 



Birdae;e k Black RiTer. 



Cobsara, Peterboroncbi and Mannora Hr> 

jOabourg. 14 a. Xrentoii. 

Baltimore. j " 

[Harwood. | " 



lueraaUsBal Ballway. 



Sharbrooke.' "* 
jLennaxTilla. 
.Jobnville. 
|Bul«cr. 

Birditon. 

Coolubira. 
iKobineon. 

Scoletown. 
UoLeod's CroN. 

SpriogbilL 
Sandv Bay. 
Lake Megan tin. 



1. Pre-CambriuL 
S-7. Silarian. 



OlWUrton. 

8 Hepvoith. 
IBAlIenford. 
aOiTara. 
^S[CheBleT. 



Palmi 



Niagara, 4 m. 
Sd-Guelph, 20 DL 



. OnoQdagft. 

" Art«iii. gt^ 



Palmcrslon. 
Mount Forraat. 
HolEtein. 

Durbam. 



6t>;Pi>liiierBlon. 
iLiatowelL 
Uillbuik. 



Uilve 



. Gomif . & 8. Oriaki 



Stratford JuDC. 
Stratford. 

Travistock Jn. 

TraviBtock. 

Woodstock. 

Burgeiaville. 

Branlford Jano. 

Otterrille. 
UgjCan. 30. Juno. 
60' Simcoe. 

a7'Port -DoFer. „_^_^_ 

W'clllngljin, Gn;j, and Bmco (B. W, Dlv.). 

Brantford."' 

Harrigbuig. 

e Brancbton. 
12Qalt."s 
IfiPrealOD.'** 
19He8peIer. 
i1 Guelph. 

40Elora.'" 

4SfergUB. 

49'Alaia. 



CANADA. (OHTASIO AND QUEBEC.) 



IB GoldBtoDe. 
;s Drajton. 
la Uoorefield. 
'0 Palmeraton. 
'6 Hsrriatoa. 
12 Clifford. 
11 Hildna; 
17 WalkertoiL'6' 
)1 Dunkeld. 

14 Cargill. 

)B PinkertoQ. 
■2 Paialej. 
;8 Tnraera. 

15 Port Elgin. 



Ptt!«ierston. 
GowftDBtown. 
IJBtoireL 

Henfryn. 

BruMelU. 
Blue T&le. 

iWingham Juna 
'Wingham. 
.White Church. 
iLucknDW. 

Kincardine.'^' 



. Conuf. ^S.OriBk.' 





SBTOia Bnia 


ch (G. W. DiT.). 





London. 




l< 


Eomoka. 




20 

an 


Kerwooi 


II '" 


KJ 


Watford. 


ll.ChemmigiPorL"' 


ii 






4S 

fil 


at?.. 


.| 






fllSaraia. 
-jPoint Edwatd. 






— 


Port Huron, Mic 





[BoSalo. 

, Black Rock. 

IFort Erie. 
6 Wetland June 
:3 MarabTille. 
II MoultoD. 
:•! Diltz. 

Canfield Juno. 
8 Cayuga. ' ' ° 
i3 yelloii' Comora, 
.1 Jarvis. 
i7 Ren ton. 

H Niion. ' 

11 Delhi. 

18 Courtlnnd. 

laTilaonburg,'" 

ii|Til90nbUI^ Jn. 

'9 Corinth. 

i7Ajlmer. 

i2 New Sarum. 

T'St. Thomu. 

1 2 Payna'B. 
\e Baird'a. 

IB Lawrence. 
14 MlddlemisB. 
:S Ekfrid. 
S Glencoe. 



■n XHTlalrm. — Loop Line. 

9. CondferouB. 



.Gomif. & S.Oriak." 



ll.Cbem.aPorlage." 



Lumion, Huron, and Bmco Dlyialon. 



London. 9. Comif. & 8. OriEkany. 

Hyde Park Jo. 10. Hamiltoni. 

Ettrick. 9. Comif. & 8. Oriakany. 

Ilderton. 

Brecon. 

Clandeboye. 

Centralia. 

Eieter. 

HensaU. 

Kippon. 

Bruce field. 

Clinton. 

Londeaborough. 

Blyth. 

Belgrade, 

Wicgham JuBo, 



161. Ekira. Qood BectioQB of Oaelpb formation In cltOs Mventf-five to dght; fe«t hli 

IK. WllkettOQ. Good axpoanre of Erie and SsoKeen cUtb al bend of ^ ~^ 

—■ --'^-'- *^ claya aredepOBlts locally deyf'-- 



imge Qortb of SnilLun rwid. 1 



sloped aa^ oreilTlng the Erie 
*»■ 

__. Ba'trfalJontelerenmiiarB miles. ^emSacete level, aadi.-_ 

cIh to a depth <tf about one handled feet Below thl* the boring* penetrate abont three hundred and 
«||abrfaet of dolomltei. ihalea,uid nuilB.tothe moat prodDCtlre 111810111, which i> reached at a 
dntit of few handled aid el^tr feet. The boilnsa at flnl produced Bowlug wells, bat pumplna 1* 
»„. .J .... .m , . — . ^ London, Onl. It l« Buppo»dTo or'-'— '-^- '^^^~ 



IBS. Kincardine, White and yellow bricks msnafactared from drift clays. 

164. Petrolla. The bert petrolenm wella of Ontario are In tbla viclnitj. Surface oil bad been 
known to ezlM tor many years, bnt was first obtained byborine In IBS). The oil-producing tegion 
J n.._ii-<. ._i^. -1 ,._, ^eBnSaceielevel, aadconalstaof ablulah 



te^theCoT- 



-Jt. cimiga. 1 

■bant UTS feef^ 11 

1«S. TUsoDbnrg. 

m. Kantfonr i 



m dq>MlU about ttiree miles from the town. Tlie bed wOTked is 



AN AXSBIOAN QEOLOOIOAL EAILWAT SCIDB. (OAV.) 



Ms. I 



d Port Bnrwell B'j. 



o'Srantfori'S' 
B,Ul Plessont. 
7:Mt. Vernon. 

10 Burforii. 

14 Harlev. 

Ifa HatAley. 

SI Norwich. 

22 G.B.&L.E.CnMB. 

2B UiddleCoTnUne, 

27 Spriii(^iinl. 

S^Can.S.Rj.Craaa. 

84Til8ocburg."'» 
Tilionburg Jun. 



.Cornif. A:S.Ori*k.'< 



WellBud DlTlBioD. 
Coiuiecting Likea Erie and Ontario. 
Port IWhoiule to Port Oolbome. 



Toronto, O.T.R. I 



Port Dalhouaie. 5 a. Medioa uul Onddt. 

.CathMnes'** " 

Merritton. JE c. Niagsra. 

Thorold.'"" 

6 d. Gnelph. 



Alluiburgh. 
AllsnbuKh Jn, 
Port Rotnnwn. 
WellBud. 
Welland Jtmo. 
HumberBtotw. 
Pt. Col borne. 
BuSato. 



S. Onoodr^a. 



9. ComiC.&8. OriBk."' 



CnnadK AUuda BaUmr. 



OMontrwI."" 
!B Coleau. 
12 St. Pljcarpe. 
i3 Glen BobertaoD. 
)1 Alexandria, Ont. 
>S Kanjon. 
li UaiTilh 
rORoiboroGrav.P 
<7 Caaselman. 
14 Soutb ludiao. 
IB Eastman'a Bp'ge 
IB Ottawa. " = 
Ohaudiere Falls 



4 0. HodeoD lUrer. 
4 b. Dtica. 

4 a. Trenton. 



OiToronto. 
I (Union Station). 

6 Scarboro Jane. 
14 Agincourt. 



4 e. Hudson Bivec. 



17|»imkeDa. 
20;i;monv]llo. 
2SHariibBtn. 
aelSlouffville. 



1 o. Hudaon Ktver. 
kUtlea. 



BalUntrM. 
VivUn. 
Mt Albert. 
RaTeoiboe. 

Jackson Point 



Ooodwood. 
Uibridge. 
HuebHilL 
Wick. 

Blackwater. 
Sunderland. 



LomeTille Juno. 



Portage Road. 
Eirkfield. 
Victoria Road. 
Carson'sCroes'g. 
Cobocook. 



b. Dtioa. 
4 a. Trenton, 



Sunderland. 
Caonington. 
Woodrille. 



Lom«viUe June 

BearertDn. 

Oamebridge. 

Brechin. 



o ImimTe tor manntactnra ti 



IBS. Thorold. Oood^Ktlonof CllnlnnaDdNtaesnlDCDttlngof WellsndCanal. PoHila. A' 
if areiUarioDi limceloDe eight feet thtcli. in ttio Niagara, yields an excellent csmenl. 

liO. Mad™. Mlnep nf roagnetle Iron-ore. A blast. furoace waa at one tiroe tn operation in M 
(tillage, but the on la now ezpirted. m* la the tjpical region of the Hastings eertea ef tli« Lw 



CAHABA. (ONTASIO AND QUXBEa) 



Gnwd Trmk RBlIwar— 



88 Dplergrove. 

eiJAtharly. 

eSiCouchicbing. 

MOrilUa. 

B8 SUver Creek, 
102!TJhtho£E. 
lOG Foxmead. 
lOelAlma. 
109 Coldwikter. 

112 FeBBL'TtOIL 

1 14 Wftubaugbene. 
116Sturge»D Baj. 
120 Vietoria Harbor. 
134 OU Fort. 

128 Midland. ^__^ 

Fclerborongti ejid Lokefleld Bisncli. 
Ft. Hope. 

8 Perrytown. 

9 Oardea Hill. 
14 Summit. 
18 Hillbrook. 
23 FragerriUe. 
SI Peterborough. 
83 Auburn Mills. 
86 XaBsau UUIb. 
40 LakcBeld. 



Belleville Branch. 



Montreal.' ' " 

Bellerille. 

4 Corbj^Ue. 

e Foiboro. 
13 HoUoiraj. 
10 N. Has^gs Jo. 
ao Stirling. 
B7 Hoards. 
83 Cambellfonl. 
44 Hastings. 
CO Birdaatl'i. 
08 Blezard'B. 
SI Eeene. ■ 
66 Peterborough. 



4CorbjTiIle. 
e Foiboro, 
13|HoI1owb;. 



t7IW. Hnntingdoi 
SOIvanhoe. 
aiCrooksUra. 
S7'Moira Lake. 
SOMadoc."" 



1, Whitby. 

e.BrookUn. 
lolMyrtlB. 
13 High Paint 
IS Manchester. 
IT'Ptiote Albert. 
19 Fort Perry. 



S3, Manilla. 

3S Manilk June. 

as Mariposa. 

42 Ops. 

4G'LiDdBa7, 

r.2,Caraeron. 

66 Hulls. 

OBiFendonFftUa. 

64lFellB. 

69'RetticH. 

18£!amoant. 

SOJMiles R'y June 

88iMindeu. 

aallngoidsby. 

"'iDyaart. 



J9,Gould'8. 
lOliHaliburton. 



Lindwy, Fatgtboro., and Fort Ho 

}. 4 c. HudBoD Kver. 



Scsrboro June 

Aginoourt. 

Millilten's. 

CoionTills. 

UarkbuD. 

BWutfville. 

Goodwood. 

Uibridge. 

Mar«h Hill. 

Wick. 

Blackwater. 

Manilla Jane 

Mariposa. 

Ops. 

Lindsay. 



Franklin. 

Brunswick. 

Bethany. 

Peterboro. 

FrRBerriUo. 

Millbrook. 

Summit. 

Garden SilL 
117 'Perry town. 
120 Quay's. 
125'Port Hope. 

'Pfirt Hope June. 



b. TJtica. 
a. Tranton. 



r. Vtanoi. The rock* <x 



lomeruflB. mi^HQw»^ -tawat^ww 
>e l/>w<a^win:ac. \>t-^'a&»^» 
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Ca— <!■■ PaeUto RallwAy. 




!M2. 


1 Ontario Division.— Main Uns—Cbfi. 




Ml. 1 untano iiiTUion.— nam rane. 


1 


;268,Le8Ue. 


6d.Gfidpli. 

tt 


1087 





Rmith'sFaUiJn. 


8 a. Caldferoua. 




264Galt.^"* 


•M 


6 


Pike Falls. 


i( 




269 Dumfries. 


6. OnondagA. 




12 


Perth.«o» 


1 a. Laurentian. 


"1 274 Ayr. 

, 279 Wolverton. 


11 


til 


21 


Bathorst 


u 


IC 


tit 


27 


Maberly. 


« 


i281 Drumbo. 


l« 


lOlS 


87 


Sharbot Lake Jn 


«« 




286;Blandford. 


9 0. Com. ftad Oiiak.*'* 


46 


Mountain Grove. 


it 




288 Innerkip. 


M 


tft 


61 


Ardcn. 


(» 




294 Woodstock. 


U 


tiv 


62 


Kaladar. 


t( 




299 Beachville. 


tt 




71 


Sheffield. 


t( 




808 IngersolL 


II 




78 


Tweed. 


4a.Tren.&la.L«ir."i 


808 Putnam. 


M 




87 


Ivanlioe.*^* 


4 a. Trenton. 


;813iHarriet8vill6. | 


II 




96 


Cen. Ont Jn.«o» 


it 




<819 Belmont 


U 




106 


Blairton. 
Havclock. 
Norwood. 
Indian River. 


M 
t( 
ti 
U 




827 St Thomas. 


10. Hamilton. 




110 
116 




Slora Branch. 




126 




Toronto.*^* 




— fJJ 


184 


Peterboro. 


«t 




Church's Falls. 


6 0. Niagara. 


itst 


148 


CayanviUe. 


it 




6 Erin. 


lit! 


161 


Manvers. 


U 




8 


Hillsburg. 


6d. Guelph. 


14t4 


166 


Pontypool. 


U 


1004 


12 


Gktrafraxa. 


11 


14ft 


167 


fiurketon. 


u 


• 


17 


Douglas. 


u 




178 


Myrtle. 


it 


887 




Spires. 


u 




182 


Glaremont. 


4 b. Utica. 


880 


26 


Feigns. 


II 


ItlT 


189 


Green River. 
Agincourt. 
North Toronto. 
Toronto June. 


il 

4 0. Hndsoo River. 
ii 

i« 


6T1 
406 
894 


27 


Elora.«o« 


II 


Ittl 


197 
207 


Orangeville Branch. 


211 




Toronto.'^* 




Ui 


218 


Parkdale. 


II 







Streetsville. 


6a.Med.aikd0iidd.«** 


216 


Toronto.«o* 


Ii 


200 


1 


Streetsville Jun. 


M 


• 58 


218 Lambton. 


i« 


412 


8 


Meadowvale. 


II 


0«f 


216 


Islington. 


It 




6;Churdiville. 


CI 




219 


Dixie. 


i« 




8:Brampton. 


II 


714 


221 


CooksTiIlc. 


u 


393 


18 Edmonton. 


U 




224 


Springfield. 


6 a. Medina and Oneida. | 


17'CampbT8Cro8s. 


II 




227 


Streetsville. 


II 


499 


18 


Cheltenham. 


11 




228 


StreetBville Jun. 


ii 


858 


21 


Riverdale. 


II 




231 


Trafalgar. 


It 




26 


( Forks of 
} Crcdit'OT 


\ " 


10ft 


234 


Hornby. 


11 






239 


Milton. 


il 


663 


28 


Church's Falls. 


6 c Niagara. 


itio 


246 


Campb'lville*o« 


6 c. Niagara. 
6 d. Gudph. 


929 


81 


Alton. 


II 




248 


McRae*8. 




88 


Melville June 


II 




261 


Schaw. 


II 




86 0rangeviUe.«o» 


6b.Clin.&6e.ina« 


»itit 

• 



201. Perth. Potsdam sandstones overlapping Lanrentian near here. The pecoliar tracks do* 
scribed as ProtichnUea and CUmacHchnUM in quames in first-named formation. Dalhoosie or Cowaa 
mines twelve miles distant. Red hematite. Lanrentian. 

802. Ivanhoe. To Madoc iron-mines (magnetite and haematite) 6i miles by road. 

206. Central Ontario Janction. Branch line to Coehill Iron Mine, about 40 mUes distant Mag- 
netite at janction of granite and crvstalline limestone in Lanrentian. To Delero 7i ndles by roao. 
Marmoragold-mines. Aorif erons mupickel Id quartz gangae. 

204. Toronto. Pleistocene clay (Erie clay), extensively wrought for the manufacture of cream- 
colored brick. 

206. Campbellville. Escarpment of the Niagara limestone here. The outcrop of the Clfntcm, 
which is here thirty to forty feet thick, is below it, but generally concealed by talus. 

206. Elora. GK>od sections of Ouelph formation in nver cliffs. 

207. Forks of Cllredit Extensive quarries in Medina sandstone, producing a fine reddish f r oo s to ne 
of excellent quality. 

206. Orangeville. Artemisia gravels fifl^ miles. 

209. Owen Sound. In cUiSi along the lake shore good sections, extending from Hudson Biver 
throueh Medina and Clinton formations, with great mass of Niagara limestone capping the platean. 
Excellent yellowish-gray stone in unlimited quantitv afforded by last-mentioned formation. It has 
been used In construction of several lighthouses on the lake. Ooarries. Fossils. Deposit of yellow 
ocher near the town. Sections in road-cuttings exhibit relations of Erie and ovenying Saugeen 
days. 
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Mb. ] Perth and Smltb'i Falla. 


Mb, 1 Owea Honnd Braoch. 


"T SSithVFalla: 3V Oaldferolia. 





i Tor'iito,Uiiion 
J SwtioD. 


j 4 c. Hudson River."' 


a Fike Falls. 
12 Perth,"" 1 a. Laurentian. '" 




Toronto June 






8 


Weaton, 




KasKTO Dlvialon. 


16 






Between Monli«], Ottawa, pcmbroko, and Bad- 


St 


Bolton. 
MonoRond. 
CardwBll June. 


" "• 


bnry. 


26 
32 
34 


6 a. Medina »" 




1 


Montreal."'" 
Hochelags. 
Hile End. 


4 a. Trenton. 




CharlGstoiL 


BcNiaRara. '"' 


t 


Saolt HU Bm- 


\ 


44 


Altoo. 






Dllets. 


\ 


46 

48 
62 
66 
60 
64 
88 


MelTille Jnoo. 
OraDgevillc. 
OniiigeTille Jim. 
Laurel. 
Crombies. 


Bo.Nii.&6b.Clin.""' 
6d.Guelph. '6' 6 


11 

12 
17 

le 

27 
32 
37 


St. Uartin, 
St, Martin Juno. 
Ste. Rwe. 
3te. Thereae. 
St, Augufilin, 


Sc. Chazj. 

8 a. CftkEferooB. " 


73 
76 


Corbettown. 

Dundalk. 

Proton. 

FlesbertOQ. 

Markdale. 


;; 


43L»chute.'" 
48 St. Philippe. 


» \\\ 




K H-" = \l\' 


67 Grenville. 


3cChazj. 'I" 


86 
92 


6 0. Niagara, 6 m. "" 
Bd. Qu^ph. I'JII 


fiS Calumet. 
64PointeauCbeoe 


3 (L CaleUeroDB. ■" 


as 

103 

loe 

lOB 


Berkelej. 

AriLott. 
OhaUwortb. 


B 0. Niagara, 18 m. »" 


74 Montebello, 
7SPipineauv'le'" 
83;n. Nation Milla. 
aniThurso. 


2 b. Potsdam. '" 


lU 
118 
122 


Bot^ord. 
BtTfaKWl'iB'd. 
OwBD Soand.'"* 


i! S9G 


as Rockland. 

eslBuckiogham'" 
loajL'AngeQardien. 
lOflE-Templeton"' 

118 Hull."" 




Teem™ 


Mr Braucb. 


!! I" 




Toronto.' 




4 s. TreDtoii. ' " 







1 Gb.Clin.,&6cNL,Ar. 
)tem.grBV.,45m. f'»'' 


120 

132 


Ottawa, OnL" = 
Skeads.«" 


S c Chaij. 


4 


OrMgerille Jn. 


6d. Huelpk ■«'« 


126 


Britannia, 




7 


Amiranlh. 




129 


Bell'a Comera. 




10 


W4lderdM. 




136 


StittsviUe. 




12'Liiltier. 




isg 


Clcary'a, 




23 Arthur, 




144 


Aabton. 




30 Kpniiwrth. 




I4fi 


ApDletoB. 


3 a. Ctaldleroiu. 


SBlMt. Forrest. 




!49!CBrleton June. 




44P.geB. 


6. Onondaga. '"»' 


leo 


Almonte. 






« itia 


IBS 


Buedden'a. 


S c. Cbaz<r. 


66'Fordwich. 


dcCom. andOria.""" 


ie4 


Pakenham.'" 


2 b. Potadam. 


eoQorrie. 




172 


Amprior." ' ■ 


1 a. Lauc. & 3 a. Caldf. 


aaWroieter. 




niilBraeflide. 


1 a. Laurentian. 


fl9iWmgh»m Hoad 




178|Sand Point. 


6 and 7, Silurian. 




■' ""' 


184!Ca8tleford. 





inch geDJogical [nterest. Tbe following 
le tin: Pliiatoceoe, Lower Heldeiberg, 

J. , lere about two bniMTed feet ttdck, and 

iree mar be seen noitb of tbe clCj, aa on tbe St, Lawrence road, 
extenUTe quanlM. llie Trenton la here about six bnndred teet 



coutieta cfjellr ot llmeetone, 

alsoatCanahnawva,i>hetel , 

thick, and la compoaad of Eiar and blacUah Ibustonea tor the mo«t part. Good ' 
■ -alk, in qnanles at the Mile Bnd and at Folate Claire. At the ' 



beds oceoT. At Che ReMmdr, and at manf polnta In Xonnt Boral 
m age, but differing In appeuance from those of the abov^-mentioned 
baiT and Trenton fomutloiia of tbe vicinity aupplr moat of the bnlldl 
le utica ahalea may Ite aeen at the npper end of St. ~ ' ■ " ■ ■ 



,.,^, 



at conalderable being on 8f. Helen'a Uand, and 



Lower Heldertietg 



locality, Black 

Faii, Itmeatonea, also of 

ioealltlea, are well ahown. 

bnlldlng^ilODe used In the iMj. 

--" — -" -'* *"~^H bnl owing to 

itllera emi^^- 



ot a ao\omUI>E, ^iiwit'ii.-w^Mii'ia Wm- 
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Cuiadfaui Paelllc Rallw«7— 

Eastern Diyision— CSon. 


Bastem Division— (^n. 


Between Montreal. Ottawa. Pembroke, and Sad- 


Between Montreal, Ottawa, Pembroke, and 8ad< 


Ms. 


1 bury. 


Ms. 1 bury. 


188 


RusselPs. 


1 a. Laurentian. 


319 


Mattawa. 


1 a. Laurentian. 


191 


Renfrew. 


(( 


329 


Renton. 


(t 


199 


Haley's. 


(( 


842 


Rutherglen. 


u 


206 


GoMen. 


«t 


346 


Callander. 


u 


212 


Snake River. 


(t 


349 


Nosbousing. 


i( 


216 


Graham's. 


t( 


367 


Thomcliff. 


t( 


219 


GoYemment R'd 


«( 


864 


North Bay. 


ti 


226 


Pembroke.'" 


(t 


876 


Beaucage. 


it 


236 


Pettewawa. 


t( 


881 


Meadowside. 


ti 


246 


Chalk River. 


t( 


888 


Sturgeon Falls. 


ti 


262 


Weston. 


t( 


899 


Vemer. 


4i 


268 


Bass Lake. 


tt 


;410 


Veuve River. 


it 


266 


Moorlake. 


(t 


413 


Veuve. 


it 


278 


Mackey's. 


(( 


1420 


Mark Stay. 


it 


211 


Rockliffe. 


tt 


'428 


Stinson. 


u 


287 


Bissett. 


(t 


482 


Wahnapitae. 


tt 


299 


Deux Rivieres. 


ti 


438 


Romford. 


1 b. Hnroniaii. 


809 


Klock. 


t( 


444 


Sudbury.'" 


u 



ersed by dikes of nepheline-basalt. The Pleistocene is here divided into— 1. Bonlder clay ; 2. Leda 
clay ; 3. Saxicava sand. The city being built on these deposits, freqaent opportunities of ezamtning 
them are obtained in excavations for drains, cellars, etc. They are in some places highly f oeailiferoiu, 
and are well shown in some of the quarries at Mile End, where they overlie glaciated Burfaces of 
Trenton limestone. Near COte des Neiges village, a Pleistocene beach with marme sheila at an ele?a- 
tion of 470 feet. 

Mount Royal is an intrusive mass, composed principallv of diabase, but toward the west end is an 
important and more recent mass of nepheline-syenite, which is well seen at the '* Corporation Qnany." 
Both the eruptive rock and the surrounding limestones are traversed by numerons dikes, (mm 
" Sketch of OeoJogy of Montreal and Environs,*' by Dr. B. J. Harrington, in " Hand-Book fat tha 
Dominion of Canada." Dawson Brothers, Montreal.) 

In Peter Redpath Museum, McGill University, good local and general geological coUectiona. 

211. Lachute. The Palaeozoic rocks here form a narrow belt of flat country bordering the Ottawa 
River. The Laurentian highlands may be seen to the north of this part of the railway line, and goAvr 
ally approach the river. 

212. Papineauville. COte St. Pierre, one of the best localities for Boeoont is reached from this 
station. Twelve miles by stage to St. Andr6, thence three miles to COte St. Pierre. 

213. Buckingham is the chief point of shipment on the railway of the apatite mined at nnmeroni 
places within a radius of twenty to thirty miles. Large quantities of apatite may frequently be aeea 
piled here. Extensive deposits of plumbago near Buckingham are not at present worked. 

214. East Templeton, This is also an important point of shipment of^apatite. 

215. Hull. Within a few miles of Hull is an important deposit of magnetic iron-ore, which has 
been somewhat extensively mined and is exported. Also hydraulic limestone. (See note on Ottawa.) 

216. Ottawa. The Laurentides, but a few miles distant, beldhg to the lower and middle diviatoOB 
of Sir William Logan^s Laurentian systeuL These two formations, consisting chiefly of gneiaaea, 
eranites, crystalline limestones, etc., are overlain unconf ormably by continuous and perfectly con* 
lorinable series of sedimentai^ strata of the Cambro-Silurian system, embracii^ the Potsdam (at tht 
Ottawa and Adirondack regions), Calciferous, Chazy, Bird's Eve and Black River, Trenton, utioL 
and Hudson River formations. It was in these measures that the late Mr. E. Billings made his earn* 
est palseontological researches, and these have proved ever since, as then, to be a rich hunting-ground 
to the palaeontologist. There are extensive and varied deposits of marine clays and sands, gxavds, 
boulders, etc., of Pleistocene age. The Leda clay of Greenes Creek, Gloucester, six or seven miles 
from the city, abounds in nodmes holding remains of the seal, fishes, insects, shells, and plants. The 
total number of species representing the fossil fauna and flora of this locality does not fall far short 
of three hundred. Brigham's Quarries^ Hull, through which the Canadian Pacinc Railway runs, are un- 
doubtedly the best Cambro-Silurian crmoid quarries in America. Deposits of magnetite, apatite, and 
baryta occur within a short distance of Ottawa. Both the Black River and Trenton formations yield 
excellent limestones for lime or building purposes, while the Chazy of Nepean afforded much or the 
material (sandstones) used in the erection of the Parliament building. A oed of hydraulic limeeUme 
occurring at the top of the Chazy has been worked and employed in the manufacture of the *' Hull 
cement." (Note by Mr. H. M. Ami.) In Ottawa the museum and offices of the Geological Survey of 
Canada. Excellent collection of Canadian rocks, minerals, and fossils. 

217. Skeads. Most of the sandstone used in the construction of the Parliament buildings, Ottawa, 
was quarried near here. 

218. Pakenham. Pleistocene deposit, containing mixture of marine and fresh-water shells near 
Pakenham Mills, 266 feet above the sea level. 

210. Amprior. Bluish gray-banded Laurentian marble somewhat extensively quarried near here. 

220. Pembroke. Excellent sections of Laurentian in railway cuttines for many miles west of this 
point. The rocks shown " are for the most part highly chaiacteristfo red, gray, and dark-banded 
gneisses ; f elspathic and homblendic, and frequently gametif erous and micaceous. There are also some 
large bands of gray and white crystalline limestone ; but none of these are exposed along the line of 
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Ms. I 



OaBadlan Pactlle Railway- 
West of Sadbnry Junction. 



444 
466 


Sudbury.««i 
Chelmford. 


1 b. Hnronian. 

tt 


460 


Yermilion. 


<t 


468 


Phelan'8 Pit 


<t 


478 


Archer. 


« 


601 
610 
616 
618 


Pogomasing. 
Spanish Porks. 
No. 28 Siding. 
West Branch. 


1 a. Laurentian. 

tc 


680 
682 


Pass Landing. 
Bisootasing. 


(t 



Gap of 850 miles from Biscotasing to Port Ar- 
thur, m which no stations yetpermanentiiy located, 
though road for the greater part built.— Dec., 1884. 



St. Bnstache Branch. 




19 
27 



MontreaL 

Ste. Therese Jn. 

St. Eustache. 



4 a. Trenton. 
8 a. Calcif erous. 



St. Jerome Branch. 




1 

4 
8 

11 
12 
17 
19 
21 
27 



MontreaL" 
Hochelaga. 
Mile End. 
Sault auz Rec- 

ollets. 
St. Maitin. 
St. Martin Jn. 
Ste. Rose. 
Ste. Therese. 
St Lin June. 
St Janvier. 



4 a. Trenton. 

i( 7 

a SS0 



} 



it 



8 c. Chazy. 
tt 

8 a. Calcif erous. ^'^ 
(t 

4 a. Trenton. 

8 a. Calcif erous. <><» 



Ms. I 



St. Jerome Branch— Cbn. 



89 



St. Jerome.*** 
New Glasgow. 



1 



1 c. Norian or Upper 
Laurentian. * ^ ^ 



tt 



St. Lin Branch. 




19 
21 
24 
27 
80 
84 



Montreal.* 10 
Ste. Therese. 
St. Lin. June. 
Mascouche. 
Ste. Anne. 
Les Plaines. 
St Lm. 



4 a. Trenton. 
8 a. Caldferous. 
4 a. Trenton. 

(t 

8 c. Chazy. 

8 a. Calcif erous. 



Aylmer Branch. 




2 
6 
7 
9 



Aylmer. 
Duchesne Mills. 
Belmonte. 
HuU. 
Ottawa. 



8 c. Chazy. 



M 



4 a. Trenton. 

tt 



fSf 



186 



Brockville Line. 



Carleton June. 

6 Beckwith. 

9Franktown. 
16 Welsh's. 
18 Smith's Palls. 
21 Story's. 
26 Irish Creek. 
80 Waif ord. 
82 BelPs. 
84 Jelly's. 
86lBellamy's. 
89 Clark's. 
41 Fairfield. 
46 Brockville. 



8 a. Calcif eroua. 



tt 



2 c. Potsdam, 
tt 

8 a. Calciferous. 
tt 

tt 

it 

tt 

tt 

ft 

«t 

tt 

2 0. Potsdam. 



the railway west of Mattawa, where it leaves the valley of the Ottawa River.^* (Dr. A. R. C. Selwyn, 
in ** Descnptive Sketch of Geology, etc^^of Canada.") 

221. Sudbury. " After passing the Wahnapite River bridge, the Huronian rocks commence, with a 
s^es of flinty felsites or felsitic qnartzites, succeeded by <urk-gray quartzose conglomeritic beds ; 
also massive ciystalline diorites, red, fine-grained syenites, and a great variety of highly altered vol- 
canic agglomerates, f elspathic and dioritic" (Ibid.) 

From Sudbury the Algoma Mills branch runs over Huronian rocks to the shore of the lake. The 
main line westward, to Port Arthur by the north shore of Lake Superior, will be in operation soon. 
From Sudbunr it passes for about seventy miles over Huronian rocks. Thence to within about fifteen 
miles of the Nepigon River the Laurentian is the most widely spread f ormatioxL though intersected 
by belts of Hnronian and with extensive granitic and dioritic intrusive masses. On both sides of the 
iHei^gon, rocks of the Nepigon series (Cambrian) are found, and are separated by a mass of Intrusive 
gramte only from the Anim&e rocks of the vicinity of Port Arthur. 

223. St. Jerome. The rocks of the Norian or Upper Laurentian may be seen here, but are more 
typically shown at New Glaseow village, six miles distant, and the present terminus of tlie railway. 

223. The numbers afllxea to the Animikie, Eeweenian, and upper and Lower Potsdam, in the 
table on p. 68, are those used for convenience in this chapter, but are not Intended to aflton the pre- 
cise correlation of these with other formations similarly numbered in adjacent states. 
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iBdadisg dittrieti of Aaflnlbote, Alberta, fiaikitelMwu, and Athabika, to baae of Bookj 

List of Qeological Formationst 



20. QUATIRHART. 



19. TiRTIART. 



16. Cbetaoeo-Teb- 

TIART, La- 

ramh. 



Alluvium. LakadeposiUofBedBiyorYAllofMuiPoMeBlytr, etc 

Stratified Sands and Qraveitf and Moraines. 

{Upper Boulder Ckj, "X 
ShinglaBwle. J 

Miocene* Conglomenle BandttODO aad ArgiDtto of CjrprtM HUlii «lak 

' Porcupine Hiii 



18. GRRAdoirs. 



9-12. Dkyohiak. 
4. Siluro-Camb. 

1 b. HUBOHIAH. 

1 a. Lauekntiam. 



Series. 
Willow Creek 

Seriest 
St. Mary's River 

Series* 

Fox Hill Series. 

Pierre Series. 

Belly River Se- 
ries. 

Niobrara or Ben- 
ton Series. 




Fort Union. 
Laramie. 



Waplte River 
Qroup. 



S 



Fox Hill Ser. 
Pierre Series. 
Niobrara Se- 
ries. 
Benton Se- 



I 
1 



n 



J Smoky Rfv* 

( er Qroup. 

Dun vegan 

Qroup. 
Ft. St. John 
Qroup* 



I 
I 

S 



ries? 
Limestones of Manitoba Lake, etc. 

Trenton Qroup. (Ltmostonas of Winnipeg Lakt, Bod BttwYaOif.ilL) 





Canadian Pael 


fle Hallway.— Ow 

Q Division. 


• 


Ms. 1 Winnipeg and Port Arthur Sectioii— Cba. 


Wester 


221 


Oxdrift. 


1 a. Laurentian. 


1151 


Kb. 1 Winnipeg and Port Arthur Section. 




281 
241 
249 
256 


Eagle River. 
Vermilion Bay. 
Gilbert 
Parrywood.**® 
Hawk Lake. 


u 
t« 

4« 
M 


lltl 

isii 





Port Arthur.*'* 
Fort William. 


Animikie 2. L. Cai 


nb. 

603 


1214 


6 


u 


L2tf 


11 


Murillo. 


u 


944 


272 


u : 


[2Si 


27 


Ktministiqua. 


1 b. Horonian. 


1010 


284 


Beaver. 


** ] 


lltl 


87 


Fimnark. 


(lb. Huronianand 1 a. 


288 


Ro08land. 


Granite, 4 miles. ^ 


1120 


Laurentian. 


1177 


297 


Rat Portage. "« 
Keewatin;*'^ 


1 b. Huronian, 6 m.^ 


1034 


44 


Buda,"« 


1 a. Laurentian. 


1147 


800 


1 a. Laurentian. ^ 


lOTt 


56 


Nordland. 


«( 


1600 


808 


OsterBund. 


1 a. Laurentian. ^ 


1191 


69 


Dexter. 


(i 




818 


Deception. 


C( 1 


till 


65 


Lmkooping. 


ti 


1591 


820 Ealmer. 


« ] 


1214 


76 


Savaime. 


t( 


ISOS 


8281Ingolf. 


M 1 


lltl 


86 Upsala. 


1 b. Huronian. 


1669 


(Mani 


toha.) 




98 Carlstadt. 


1 a. Laurentian. 


161S 


888 Telford. 


U ] 


1006 


108 


Bridge River. 
EngUsb River. 


{( 


1540 


848;Rennc. 


«< ] 


1000 


116 


1 b. Huronian. 


1514 


869 


Darwin. 


(t 


963 


128 


Martin. 


I a. Laurentian. 


1554 


868 


Whitemouth. 


it 


904 


188 


Bonheur. 


(( 


1527 


374 Shelly. 


(( 


936 


144 


Falcon. 


(( 


1504 


884 i Monmouth. 


({ 


876 


161 


Ignace. 


<( 


1448 


894!Beausejour. 


20. Alluvium. 


811 


160 


Bntler. 


tt 


1420 


400 Tyndall. 


u 


T9I 


170 


Raleigh. 


1 b. Huronian. 


1487 


408 


Selkirk."' 


u 


T40 


180 


Tacb6. 


t( 


1868 


414 


Gonor. 


u 




190 


Brul6. 


(t 


1352 


421 


Bird's HiU. 


u 




202 


Wabigoon. 


M 


1202 


428 


Winnipeg June. 


u 




209 


Barclay. 


(( 


1248 


429 


.Winnipeg." 9 


u 


If 
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OaBBdiui Paeille Railway— Cim. 

Mb. I Winnipeg and Bocky Mountain Section. 




2 

16 
29 
86 
40 
49 
66 

64 

12 

11 

86 

98 

106 

114 

128 



Winnipeg."® 
Air Line June. 
Bergen. 
RoBser. 
Marquette. 
Reabum. 
Poplar Point. 
High Bluff. 
Portage la 

Prairie. 
Bum8ide."o 

Bagot 

McGregor. 

Austin. 

Sidney. 

Carberry. 

Sewell. 

Chater. 



20. Alluvium. 



ct 
it 
t( 
t( 

cC 

t( 
(( 

u 

ct 



T8T 



772 

781 
790 
806 

890 



843 

20. Glacial drift, prob- 
ably overlying Cre- 
taceous. ^^* 

it 937 

it 981 

u 1208 

«( 1S3S 

« 1S30 

(( 1180 



Ms. ; Winnipeg and Rocky Moontain Section— Con. 







( 20. Glacial drift over- 


188 


Brandon.*'^ 


i lying 18. Cretaceous, 
( 290m. ii^<^ 






141 


Kemnay. 


u 1388 


149 


Alexander. 


*( 1366 


168 


Griswold. 


« 1899 


166 


Oak Lake. 


(t 1891 


180 


Virden. 


*« 1420 


197 


Elkhom. 


U 1606 


211 


Fleming. 


« 17 60 


219 


Moosomin. 


({ 1860 


226 


Red Jacket. 


« 1893 


286 


Wapella. 


« 1907 


243 


Burrows. 


it 1924 


249 


Wiiitewood. 


u 1939 


264 


Broadview. 


« 1936 


279 


Grenfell. 


tt 1988 


286 


Summerberry. 


u 1914 


294 


Wolseley. 


i( 1926 


802 


Sintaluta. 


(t 1960 


812 


Indian Head. 


t< 1900 



224. Port Arthur. Qood geological headquarters for examination of Nepigon, Animike, and Hn- 
ronian series. Silver-mines in neighborhood and fine crystalline minerals. Anaractive scenery. The 
formations assigned to the various stations on this line, from Fort Arthur to Rat Portage, mav in 
some cases be in error, as no geologically colored map showing the iM^cise positions of st^ions us at 
present available. After leaving the Animike of the lake shore, the rocks are all Lanrentian or Haron- 
lan, with intrusive granitic masses. Fine sections of the rocks of these series, and the dik^ and veins 
traversing them, occur in numerous cuttings. 

225. Buda. The reddish color of the drift deposits, characteristic of the neighborhood of Lake 
Superior and northeast portion of Minnesota, ends about here. 

296. Rat Portage. On northern extremity of Lake of Woods good headquarters for excursions on 
lake, where Laurenlian and Huronian rocks are displayed in almost continuous sections aJong the shores. 
Gold-mines. Lake extremely picturesque, with innumerable islands. Both west and east from Bat 
Portage, on the railway, but more particularly to east, very line examples of perched blocks and glaci- 
ated rock surfaces. Numerous cuttings in Laurentian, Huronian, tmu drift deposits. From Rat Port- 
age, in a distance of about forty miles eastward (to near Parrywood station), the succession of rocks 
traversed is as follows : Laurentian, Lit. granite, Lanrentian, Huronian, Laurentian, Huronian, Lau- 
rentian. 

227. Eeewatin. Railway twice crosses boundarv between Laurentian and Huronian between Os- 
tersand and this station. Here good opportunity of examining junction. 

228v Selkirk. Quarries close to station in Ouena limestone. Fossils. 

229. Winnipeg. The alluvium of the Red River Valley is a deposit of a former great lake of Post- 
Glacial age, which Mr. Warren Upham has proposed to name Lake Acassiz. The shore lines of this 
body of water may still be traced, at various levels, to the east and west of the valley. The lake must 
have received the waters of the Saskatchewan, and had its outflow southward to the Mississippi. The 
alluvial deposits are of great thickness, and consist above of sUl^ or loess-like materiid ; below fre- 
quently of plastic clays more or less distinctly laminated. The upper layers make excellent cream- 
colored brick. Alluvium completely conceals the underlying rocks in this valley ; but these are, doubt- 
less, for the most part Silurian limestones like those of Lake Winnipeg. 

290. Bumside. In 1874 a boring was carried out at Rat Creek, near wis place, by the Geological Sur- 
vey. The following section was obtained : Blue clay, 70 feet ; sand, graveL and stones, with water, 18 
feet ; white limestone (probably Devonian), 42 feet ; gray crystalline rock (Laurentian or Huronian), 77 
feet. West of Bumside the country rises considerably, and this point may be assumed as the west- 
em limit, on this line, of the Red luver Valley alluvium. Not far west of this the edge of the Creta- 
ceous probably overlaps the old rocks found m the above-mentioned boring, but the whole surface is 
completely masked by drift deposits. (See note on Brandon.) 

281. Brandon, from Winnipeg to Brandon, lUInvium and glacial drift, the latter consisting of 
boulder-clay overlain by stratified sands and gravels. The western edge of the alluvial plain of the 
Red River Valley is indefinite on the line of the railway, which follows the wide depression of the 
Assiniboine. To the southeast and northwest it is marked by the escarpment of the second prairie 
8tepi)e or plateau, constituting Pembina, Riding and Duck "Mountains,** and the Porcupine and 
Basquia Hills. Sands and gravels connected with the western edge of '* Lake AgassLz ** may be ob- 
served in several places. The underlying rocks are completely concealed by the drift deposits, but 
the Cretaceous probably overlaps ttie Silurian and Devonian rocks of the Winnipeg basin a few miles 
west of Austin station. At Brandon the Assiniboine Valley itself is entered. It may be taken as 
typical of the wide trough-like valleys generally characterizmg the rivers of the second and third 

{>rairie plateaus. Small exposures of Pierre shales (Cretaceous) In some parts of the Assiniboine Val- 
ey. 

232. Moose Jaw. Observe the line of the Missouri COteau in the distance, to the southwest. 
238. Mortlach. From Brandon to MorUach there are no exposures of the underljring rock in the 
vicinity of the railway, and over the second prairie plateau generally, these are seen as a rale only in. 
the river valleys. To Mortlach, however, the whole plain S, with, little dniu!b\.^\^«&»^ cn^ ^O^fe'^^sn^ 
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Ouiadlaa Pacifle Kail way- 
Winnipeg and BocJcy MoonUin ijection. 
Ms. I OanUnued. 







(20. 


Glacial drift 


OTer- 


S24 


Qu'Appelle. 


j lying 18. 


Cretaceous. 

2110 


832 


McLean. 








ISS8 


841 


fialgonie. 








S164 


847 


Pilot Butte. 








1993 


866 


Regina. 




• •* 




186t 


873 


Pense.* 








1854 


881 


Belle Plaine. 








1877 


890 


Pasquia. 








1801 


898 


Moose Jaw.*" 








1743 


406 


Boharm. 








1768 


414 


Caron. 








1817 






(20. 


Glacial drift 


over- 


423 


Mortlach."' 


] lying Ft. 


Union Lar- 






f amie. 




1980 


432 


Parkbeg.««9 








1988 


443 


Secretan.*^* 








SS58 



Winnipeg and Bocky Moontain Section. 
Ms. I CfoniUwed, 



* 18. Pierre Shales struck in bore-hole. 



462 

461 

471 
480 

489 

496 

610 

619 
629 
638 
646 
664 
666 



Chaplin. 

Emfold."' 

Morse."' 
Herbert. 

Rush Lake. 

Waldec. 

Swift Cur'nt. 

Leven. 
Qooae Lake. 
Antelope. 
Gull Lake." 
Cypress. 
Sidewood. 



t86 



676 Crane Lake. 
686 CoUey. 



I 
i 

I 



20. AllvT. OTerhinc 
18. Cretaoeona. <^'« 

20. Glacial drift oTer- 
lying 18. Cretaoeooa 

t2«4 

i( ttso 

«« It87 

20. Glacial drift 07e^ 

lying 18. Kerre 

shales. "^« 

<« tsis 

18. Pierre JSialea, 111 



miles. 



it 
«( 

M 
<( 
(( 
ti 



t400 
t440 
1441 
181* 
1019 
1611 
1431 
2044 
1480 



shales of the Cretaceous. The boulder-clay, with overlying stratified drift, and fine allnyinm marking 
sites of former lakes or ponds, cover the entire countiy. At or near Mortlach the incteastng eteva- 
tion of the plain brings m the base of the Fort Union Laramie, bat there are no exposures near tbt 
railway, no western limit is given for these beds, as their precise extent has not been determined. 
They do not, however, extend on the line as far as the Old Wives Lakes. They are well shown to tin 
soutneast on the Soniis Biver, and there hold nameroos seams of lignite. 

334. Secretan. At Secretan the drift hills of the Missouri COteau are well displayed. The COteaa 
belt, where crossed by the railway, is not so well defined as near the 40th parallel, but may be said to 
extend from Parkbee station westward to a point four or five miles beyond Secretan. See Note 259. 

235. Morse. Between Bmf old and Morse a second line of COteau-like hills is crossed. The Old 
Wives Lakes (saline) appear to occupy an interval between this branch of the Cdteau and that above 
described. Th^ have evidently at one time been much more extensive, and have no outlet. 

236. Swift Current. The Pierre shales (Cretaceous) are exposed on the stream a short distance 
north of the line, and in valleys If miles northeast from station. In general the deposits of Glacial 
period and subsequent alluviums only are seen near the line. 

237. Oull Lake. Sections of Fox Hill sandstones overlying Pierre shales in Cypress Hills, a few 
miles south of this station. The Cypress Hills constitute a remarkable plateau, which may be seoi 
extending to the south of the railway for many miles east and west. It is capped by Miocene Terti- 
ary beds, of which the most characteristic is a conglomerate (formed of well-rollea pebble«| of the 
h^er rocks of the Rocky Mountains. 

238. Walsh. The dividing-line between the Pierre shales and the underlying Belly Biver series 
probably passes between Forres and Walsh stations ; but, as elsewhere in this rc^^on, the rocks are 
generally concealed by the later drift deposits. 

239. Irvine. Half a mile south of station fine sections 'showing Pierre shales, with coaly layers 
near base, overlying Belly River series. Fossils. 

240. Medicine Hat. Good sections of boulder-clay and drift in railway cuttings to eastward. 

241. Stair. One mUe southward from this station, on the banks of the Saskarchewan. lignite coal 
is mined in rocks of the Belly River subdivision of the Cretaceous. There are two seams, of which 
the lower (about five feet thick) is worked. Fine exposures of rocks all along this part of the river. 

242. Langevin. In boring for water at this station, a copious flow of combustible gas lias been 
tapped. 

243. Cassels. Here also combustible gas in large qtiantities flowslfrom well. The Pierre shales 
must overlap the Belly River series near here, but the surface shows drift deposits only. On the river, 
a few miles to the south, the base of the Pierre is marked by a fine seam of coal 4' Q" thick. 

244. Bassano. Qood sections showing base of Laramie and top of Pierre, four miles southwest on 
Bow River, where a coal-seam 4' 4" thick occurs. 

245. Crowfoot. I^lgnite coal 9^ tMck exposed on Bow River to south, and underlying Crowfoot 
at depth of about 10(K. Shaft sunk to coal north of track, 135 feet deep. 

246. Calgary. Excellent exposures of Laramie rocks along Bow luver to south of line from Bas- 
sano to this pomt. The plain, as seen from the railway, a gently undulating drift-covered surface, 
showing no exposures of the underlying rocks. At bridge across the Elbow River, at Calgary, massive 
Laramie sandstones. Calgary is the farthest western point on this parallel to which Laurentian frag* 
ments from the northeastward have been traced. The boulders and gravel farther west appear to M 
entirely derived from the Rocky Mountains or of local origin. 

247. Radner. For about twenty-eight miles west of Calgary the railway, following the Bow River, 
passes over Laramie rocks, nearly horizontal, but forming tne northern extension of a wide synclinal 
occupied farther south by the Porcupine Hills. Between Cochrane and Radner the belt of duturbed 
and flexed rocks which lie along the base of the mountains, constituting the foot-hill country, is en- 
tered. Numerous fine sections of Cretaceous and Laramie in river-banks to Kananaskis. 

248. Kananaskis. The Cretaceous or Laramie sandstones are here nearly flat, but appear to dip 
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2S8. Rosenf eld. Copious flow of brine stnick here in deep boring in Silorian. 

S80. Parkbeg. The so-called Continental moraine is represented in Dakota ind the North- Went 
Territory of Canada by the Misnoari Cdteao. It would appear that this and the so-called Cdteaa dci 
Prairies in Minnesota and Dakota are narts of the same great feature. Their elevation is sinkUar, and 
thev are equally cluuracterized by the immense profusion of erratics with which they are strewn, and 
by basin-like swamps and lakes. Li southwestern Minnesota and eastern Dakota tms elevated fetaet; 
according to Winchell, called by the earliest French explorers Cdtean des Prairies, meaning i»<g*iiMiA 
of the prairies, is 500 to 1,000 feet above the Minnesota River, and 1,800 to 2,000 feet abovethe sea 
In the COteaa, then, viewed as a whole, we have a natural feature of the flrst magnitude, a mass of 
glacial (Udris and traveled blocks, with an average breadth of perhaps thirty or forty miles, and ex- 
tending diagonallv across the central region of tlio continent, from the southeastern comer of Minns* 
sota far into northern Canada, a distance of about 800 miles. Dr. George M. Dawson, from whom 
writings this note is compiled, was the first to recognize the glacial origin of the Missouri Cdteao. Hs 
pronounces it one of the most remarkable features of the Western plains in their northwestern extm- 
eion. and as certainly the most important monument of the glacial period existing there. Aa to its 
origin, while he believes that the Cdtean may possibly represent a Continental moraine, his examina> 
tion of it led him to consider it as more probably due to a deposit of material from floating ioe 
aJong the slopinf front of the third prairie steppe. It is a question which should not be prejudgra, ss 
so many difficulties remain to be elucidated, from whatever stand-point it mav be rmrded. As to the 
similar deposit farther south in Minnesota and Dakota, etc., T. C. Chamberlin and other geologists, 
who have critically studied it, are quite decided in their belief that it is a terminal mor&e. The 
superficial deposits are to be, for geologists, the great subject of the future. J. M. 
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* Reduced levels aboye ordinary high water of Pacific Ocean. 

801. The rocks forming the soath side of Borrard Inlet, and tmderlyinff the flat or gently ni^ii- 
lating tract aboat the mourn of the Fraser, are, so far as known, Tertiary, and, at least in part, of Mio- 
cene age. The covering of drift beins, however, thick, and the r^on as yet but partially explored, it is 
difficult precisely to fix the limits of these rocks. Cretaceous rocKS of the Shasta groi^), and possibly 
of the overlying series to which the coals of Vancouver Island belong, also occur. 

803. The Cretaceous rocks above referred to are supposed to cross the Fraser about here. Th^ 
are somewhat extensively developed on Harrison Lake, luul hold abundance of Aucdla PioeHi. which 
may be considered as the most characteriBtic fossil of the Cretaceous of the mainland of British Co* 
kimbia. 

808. The metamorphic rocks of the Coast Ranses, named the " Cascade Crystalline series " in the 
preliminary classiflcation, consist of a great variety of gneissic and schistose materials. Orthodase 
felspars are seldom developed, and dioriac rocks are abundant. The series also includes limestones. 
It is, with little doubt, of the same sfe with the similar rocks of the vicinity of Victoria, and these 
are known to be Palseozoic, and probably, in part at least, Carboniferous. The series has been largely 
built up of contemporaneous volcanic rocks which have since been extremely metamorphosed. Isxfgi 
granitic and syenitic intrusive masses are frequent. 

804. At Silver Peak, near Hope, at a height of about seven thousand feet, exceptionally rich silver- 
ores occur. These exist in veins traversing a small outlier of the Shasta Cretaceous which occupies 
the sunmiit of the mountain. Litigation 1ms so far prevented the development of these mhies. 

806. At this point the line enters the Cafion of the Fraser, and the scenery becomes jmnd in the 
extreme, the river breaking through the axial portion of the Coast Range. From the mouui of the An- 
dCTSon Biver (Boston Bar) the vauey becomes again comparatively wide, and the mountains retreat to 
a greater distance. 

806. The iomiediate valley of the river is excavated, in this part of its course, in dark slaty or 
schistose rocks, which have been referred to as the '' Anderson River series ^* in preliminary reports. 
The age of these is uncertain, but they are very possibly Triassic. They underfie the lowest Creta*' 
ceous, and rest between it and the older crystalline rocks, and have evidently been the source of the 
gold which is found on this part of the Fraser. The bar and bench diggings of the Fraser were at one 
time very remunerative, and were the first in British Columbia to at^ct attention and lead to an in- 
flux of miners. Subsequently the mines of the Cariboo country and rich gold finds in other districts, 
drew away the mining population. 

807. A trough of Shasta Cretaceous here crosses the river obliquely. It forms the hills uid mount- 
ains which rise above the valley on the east, for many miles to tiie southwa^rd. The rocks consist of 
hard, greenish sandstones or quartzites, with beds of conglomerate, and evidently represent, for the 
most part, the deposit of a shore-line. At Jackass Mountain, on the wagon-road, they are well shown, 
and haveVielded specimens of AuoeUa Ptoehii and other fossils. 

808. The line here leaves the Fraser to follow the Thompson River. Immediately north of Lyt- 
ton the Cretaceous trough above referred to— wMch appears in the intervening distance to be inter- 
rupted—resumes, and characterizes the Fraser Valley for a long way to the nortn. 

809. The Tertiary rocks of this part of the province are all provisionally classified as Miocene, and 
are probably of the age of the " Truckee Miocene ^^ of the 40th Parallel Report. They consist gener- 
ally of sandstones, shales, etc., capped by a great thickness of volcanic materials which are largely 
basaltic. The sedimentary part of the formation frequently holds lignites or coals, and a nnmb^ m 
fossil plants have been obtained from it. 

810. The rocks provisionally classed as Carboniferous are, at least in great part, of that age, and 
hold limestones chuacterized by Fusulina, They consist, however, for the most jmrt, of qnmzites 
and hard shales, and contain great beds of contemporaneous volcanic matter, in association with 
which serpentines occur. These rocks are well displayed on the wagon-road from Ashcroft north- 
ward to Clinton. The serpentines, with associated conglomerates, etc., are best seen on this road be- 
tween EUit Creek and Mundorf *s. 

811. The rocks in this vicinity are much altered, but those in the valley appear to belong to an iso- 
lated Cretaceous area. 

812. Oentral Note on Unfinished Portiaru of lAne east of Kamloops Lake.— The line may now 
(December, 1884) be said to be practically completed to Kamloops Lake, leaving, under constrocnon. a 
length of about one hundred and eighty miles eastward from this point to the mouth of the Kicking 
Horse River, on the Columbia. The lower end of Kamloops Lake lies on rocks of the Cftche Creek 
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series, which have been characterized in a previons note : the ereater part of the lake is, however, bor- 
dered by volcanic rocks of Tertiary age. Cherry and Battle Blofls, on opposite sides of the liUces, are 
beUeved to re^vesent the core of an ancient Tertiary volcano. In the former considerable veins of ma^ 
netite occur. Bemnneratiye gold placers have been worked for many years on the Tranquille River, 
which flows into the lake. I^ar the town of Eamloops the rocks of the Cdche Creek senes reappear 
and chuacterize the banks of the South Thompson Eiver to the lower end of Little ShoswapLake, thoogh 
the higher portion of the plateau to the south is composed of volcanic Tertiary rocks. White sUty de- 
posits, due to the last stage of the glacial period, are cut into terraces along the banks of the nver. 
Little and Great Shuswap Lakes, with Adam^s Lake, are fjord-like bodies of water occupying deep, 
mountain-bordered valleys in the western portion of the Gk>ld Hange. The lakes are bordered by 
imeissic rocks and crystalline schists, which have been referred to collectively, in the reports of the 
Geological Survey, as the Shuswap aeries, and are now believed to be Archssan. These rocks pro!)- 
ably exceed thirfy-two thousand feet in thickness, and are divisible into several subordinate seriea. 
For further information on the country from the mouth of Uie Fraser to this point, see " Descriptive 
Sketch of Physical Geography, and Geology of Canada, 1884," and " Report of Progress, 1877-1878." 
Leaving Shuswap Lake, the line follows up the valley of Bagle Creek and traverses the Gold Range 
by the Eagle Pass to the west crossing of the Columbia River. Thence it crosses the Selkirk rangeto 
the east crossing of the Columbia, and follows that river up (southward) to the mouth of the Eicsing 
Horse. This portion of British Columbia may be said to oe geologicaJly unknown, but consists, so 
far as ascertained, of rocks similar to those of the Shuswap Lakes, with quartzites and schists wmch 
are probably Cambrian. 
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I. MoBtreml tm Qaebee* Little of gcoloeical interctt is to be Been on this roate, tbb ri?» 
banks being generally low, or where higher oBaaiTy showing only drift deposits. Near Q;aebec, ■6' 
tions of Cambrian and Cambro-Silnrian rocks. 

Qaebee and Oalf PorM« Quebec to Picton, Nova Scotia, with calls at intermediate porti 
A picturesqae and eeoloffically interesting route. 

Quebec. (See x4ote 24, under Intercolonial Railway.) Soon after leaving Qaebee. a flue dMnI 
▼lew of the Montmorenci Falls. Beyond the east end or the Island of Orleans, Cuunentian loeks fans 
the north shore. At St. Faults Bay, Little Mai Bay, and Murray Bar, small oatllen of Cainbro-80» 
riui. Beyond these the north shore lis entirely Laurantian. Behind Murray Bay the Tnnw«tftfrng anm 
ticularlj bold. The south shore to beyond St Anne des Monts is composed or Cambrian rocki, wntt 
form picturesque hills near Bic. 

Father Point. PUot station. Cambrian. 

Metis. Cambrian. A sea-side resort. 

Bcvond Matanne the Shickshock Mountains to the south. The higher portionB compoeed of Fn- 
Cambrian rocks with extensive granitic intrusions. Beyond St. Anne des Monts the scmtfa Bbonii 
fringed with Cambro-Silnrian rocks to Gasp^ Bay. 

Gasp6. Ship Head, at northern entrance to Gasp6 Bay, a bold promontory. Lower HelderiMfg 
limestone. The shores of Gasp6 Bay are generally characterised by Devonian rocks. Excellent in- 
tions. Fossil plants. The south point of Gasp6 Bay is composed of rocks of the Bonaventnre (Lover 
Carboniferous) series. This occupies the coast to the Bale des Chaleurs. 

Perc6 Silurian limestones here appear below the Bonaventnre, and form the zemaricHble pienri 
rock, two hundred and ninety feet high, which gives the place its name. 

Bale des Chaleurs. (See notes under Intercolonial Railway.) The northern shore of the eastn 
part is principally composed of Silurian and Bonaventnre rocks ; the southern, at BathuBt, BooavBi- 
ture formation; eastward, to Point Miscou. Middle Carboniferous. 

Miramichi Bay. Shores all Middle Carboniferous. Carboniferous rocks constitute the whole Nef 
Brunswick shore to Pictou. Prince Edward Island, Permo-Carboniferous uid Triasaic 

Quebec to Sacaenay Rirer. 

Quebec. (See notes under Intercolonial Railway and Quebec and Gulf Port steamers.) 

Murray Bay. An outlier of Cambro-Silurian rocks here occupies the coast for a distance of riz 
mUes, and runs upthe Murray River for a similar distance, gradually narrowing out. The rocks SR 
well displayed in white Point at the wharf and at Les Ecorchds on the east nSLe of the bi^. Thiy 
consist of limestones and calcareous sandstones, Black River, and Trenton, and are highly foeBlUfa<> 
ous in some places. Fossilif erous glacial clays on some parts of the beach at low tide. An^ i^^t ses* 
margin terraces with marine shells to height of over 6(X) feet in this vicinity. 

Rividre du Loup. Cambrian. Marine shells in glacial clays of beach on east side of bay at moott 
of river. 

Tadousac. At mouth of Ssguenay River. Laurentian. Fine examples of terraces at asiol 
levels. The S^:uenay River, from this point to Ha Ha Bay, is the finest example of a fjord oa tbe 
eastern coast of North America, and is celebrated for its grand and gloomy sceneiy. It possesses sB 
the characters of a true fjord— bold rocky shores without beaches, umformlty in width, great dqifliin 
its upper part, and comparatively shallow water at its mouth. From Tadousac to Ha Ha Bay is a dl^ 
tuice of about sixty miles. Near this point the valley bifurcates, one branch reaching to Lake St 
John— for^ miles— by Chicoutimi, while the other is occupied in part by Lake Kenogami. The 
rocks to Ha Ha Bay and Chicoutimi are all Laurentian, and generally heavily glaciated!. Near the 
wharf at Ha Ha Bi^ an intrusive mass^characterized byanorthosite felspar. Round Lake 8t.Joha 
extensive area of Norian rocks, with overlying Cambro-Silurian, and glacud clays with marine shells. 
The eidstence of this great fjord is probably due to the greater drama^ area tributary to it as coo* 
pared with other rivers on the north shore, and it was probably in the £st instance excavated by tibe 
river at a period of greater continental elevation than the present. 

Port MnlffraTe to Sydney* C« B* (Steamers connecting with Eastern Extension BaUvtl 
at Port Mulgrave and running through the Bras d'Or Lakes to Sydney, C. B.) 

Port Mmgrave. (See Notes 65 and 86, under Eastern Extension Railway.) 

The Bras d^Or Lakes are celebrated for their picturesque scenery. They are almost altogether Ba^ 
founded by a fringe, of varyizig width, of Lower Carboniferous tockb, behiiid which rise hiQs of Frs- 
Cambrian rocks. The formations met with in Cape Breton generally are, however, very varied. 

Sydney. Coal-formation rocks, with the most important coal deposits of Cape Breton. The priB- 
cipal workings are in the Sydney main seam, averaging about six feet thick, and these already extend 
in some places to a considerable distance beneath the sea. Fine section on northwest sidem 8ydB0 
Harbor, described by Mr. Brown as including thirty-four seams of coal and forty-one nnderdsys win 
Stigmaria. Erect trees and Calamites at eighteen distinct levels. Sydney mines afford good coal fV 
gas-making and steam purposes, yielding a strong coke. 

H. Toronto or Ktnffston to Montreal by Steamer. This is a favorite route with tomittl. 
After leaving Toronto, the north shore of Lake Ontario is comi>osed of Hudson River rocks for twentT 
miles. Thence Utica twenty miles, Trenton one hundred miles. The rocks are generally heavOy eov^ 
ered with drift, which often forms steep banks. Both shores, and the islands at ue eastern extremity 
of the lake, are based on Black River limestones. The north shore is then occupi^ by Lanzentianfor 
about thirty miles, the river cutting through a narrow neck of these rocks, which connects the grest 
Laurentian area to the north with that occurring in New York State. This produces the weU^knowB 
scenery of the Thousand Islands. For ten miles above Brockville the rocks on the north shore, Foto* 
dam ; south shore, Laurentian and Potsdam. Thence Calciferous on both shores twenty-live mUflS. 
Thence to Mill Roches (twenty-seven miles), north shore, Chazy ; south shore, Calciferons. Theoos 
Calciferous on both shores Jtwenty-f our miles. Thence to Coteau (fifteen miles), north shore, Cluuy ; 
south shore, Calciferous. Thence, for eight miles, both shores and Grand Island, Calciferons. Th0iiee» 
in twenty-six miles, Potsdam. Calciferous, Black River, Trenton, Utica, in regular succession to JiXHt 
treal. (See notes on Grand Trunk Railway, which runs parallel to north shore of lake and river.) 
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Thb Rafios of thx St. Lawrbncb.— Throaghoat that portion of the river characterized by 
rapids, the rocks are those of the Cambro-Silurian system. The Lachine Bapids occur over the out- 
crop of the Trenton limestone, the wide basin occupied by the river below oeing excavated in the 
softer Utica shales. With this exception, no very marked connection between the geological stmctore 
and Uie existence of the rapids is evident. The rapids may be said to begin below Prescott, bat are 
unimportant till the Upper Long Sault is reachea. thirty miles below tmit place. Four and a half 
mUes below these are the Longne Sault Bapids, which are twelve miles in length, with a fall of f ort^- 
eight feet. Farther down, at Cdteaa, the rapids recommence, and are known as the Cdteau Bapids. 
B^ow these is calm water for about Ave mites, when the Cedar Bapids, a mile and a half long, occur. 
After three miles of calm water are the Cascade Bapids, below which Lake St. Louis, at the mouth of the 
Ottawa Biver, is entered. The Lachine Bapids, between this lake and Montreal, are the last, with a 
descent of f or^-flve feet. Above the Lachine Bapids the descent of the river is one hundred and 
seventy-flve feet, making the total descent, from Lake Ontario to the head of ocean navigation in 
the harbor of }f ontreol, two hundred and twenty feet. The average fall of the river is about eighteen 
Inches to the mile, but a large part of this descent is accomplished in the various rapids. Tliese are 
surmounted by vessels ascendmg the river by a series of canals, aggregating forty-two miles in length. 

III. Routes from Sanua« Owen Sound, CoUinffwoody etc., to Port Arthur (con- 
necting there with C. P. Bailway). 

Two main routes are followed— one to the south of Manitoulin Islands to'Sault St. Marie, the other 
to the north of the islands to the same point. The boats leaving the last-mentioned ports frequently 
take the north shore route, which, from a geological or picturesque point of view, is to be prefened. 

The south shore of the Manitoulin LBlands is throughout comp(M9ed of Niagara limestones, with 
outlying patches of Guelph in some places. 

After clearing Kotawasaga Bay, the northeast shore of Georgian Bay is Laurentian to and at Kil- 
lamey. Thence the shore of the mainland is for seventy-flve miles Huronian, the off-lying islands con- 
eisting of Cambro-Silurian rocks^ from the Black Biver series to the Niagara. The north shore is then 
for twenty miles Laurentian, this formation forming a narrow band witii Huroniui behind. Then 
twenty miles Huronian to Bruce Mines. 

Bruce Mines. Good locality for studying the Huronian rocks. Copper-mines at one time exten- 
sively worked ; at present closed. The veins traverse a mass of inters&atified diorite. The ore is 
chiefly copper pvrites. From Bruce Mines for ten miles, north shore, Huronian ; south shore, Cam- 
bro-Silurian. Thence to Lake Superior, both Sugar Island and the southwest main shore of peculiar 
red and spotted sandstone of Potsdam or Chazy age. Thence to Port Arthur steamers generally run 
far from land. The north shore is principally Laurentian and Huronian to Nipigon Bay, whence 
Lower Cambrian rocks characterize the shore and form all the off-lying islands to Thunder Bay. 

Thunder Bay. (See Note 224, under C. P. Bailway.) 

IT. Tfletoria to Nanalmo and Comox and Northward, 

Victoria. 'Highly altered rocks dioritic. felspathic, and micaceous, in a few places becoming al- 
most gneissic, with interbedded black argillites and crystalline limestones. The latter in a few pmces 
hold obscure fossils, which are Palaeozoic and very probably Carboniferous. Many intrusive sy^tic, 
etc., masses ; one of which characterizes both sides of Victoria Harbor at the entrance. The rocks of 
this vicinity may be taken as typical of those forming the axial portions of Vancouver Island, and are 
largely altered volcanic products. Limestone may be observed near entrance to Beacon Hill Park, and 
at tkb shore at the west end of the town. Fossils in limestone on road near east side of Esquimalt Bay. 
Very flLne glaciated rocks everywhere along the shore. These are overlain by boulder-cla^, and this 
aeam by siratifled clays and sands which in some places yield marine shells. Qood sections of all 
tSese deposits in shore cliffs. (See papers in " (>uart. Jour. Geol. Soc.,'* Vol. XXXIV., p. 89, and Udd.t 
18810 

From Victoria, northward along coast, similar rocks to Saanich Point, the end of which ia fringed 
by Cretaceous. 

Cowichan Harbor. South side. Cretaceous. North side, metamorphic rocks (Carboniferous ?). 

Maple Bay. South side. Cretaceous ; north side and at wharf, similar metamorphic rocks. From 
Maple Bay. for eight miles, coast metamorphic, off-lying islands Cretaceous. Thence to Dodd Nar- 
rows, coast and maud Oetaceous. (Productive coal measures.) Just north of Dodd Narrows, high 
clifb of these rocks. 

Nanaimo and D^arture Bay. Productive coal measures (Cretaceous). Extensive coal-mines. 
Seams worked five to fifteen feet. These are true bituminous coals, yielding a good coke, and suitable 
for gas manufacture. From Departure Bay, for fourteen miles, the coast chiefly of metamorphic rocks 
Uke those above described. Thence to Comox, forty-two miles, Cretaceous. 

Oomox. An extensive coal-fleld, but by reason of the more accessible position of Nanaimo the 
mines here are not at present worked. On Texada Island, to the northeast, flne deposit of magnetic 
iron-ore. 

N. B.— The route above* described is that taken by coasting steamers. Steamers bound north- 
ward to Port Simpson and Alaska generally pass farther out near the off-lving islands. These are 
lUmoet altogether composed of Cretaceous rocks, and, in consequence of their general northeastward 
dip, the outer tier of islands displays the higher members of the formation as nere developed. The 
southwestern sides of the islands generally form low sandstone cliffs. 

Rente Northward firom abreast Comox to Port Simpson and Alaska. From Comox 
the Cetaceous rocks probably extend in a wide belt along the shore nearly to Seymour Narrows, but 
are heavily covered by drift deposits, which form white cuffs. High mountains in the interior of Van- 
eonver Island composed, so far as known, of crystalline rocks, wiu extensive granite intrusions. 

Seymour Narrows and northward to Alert Bay. Metamorphic and crystalline rocks. (See Note 
808. Can. Pacific Railway, W. Coast portion.) Near Port McNeil, Cretaceous rocks again form a strip 
of low countiy, extending back from the shore, and continue to Beaver Harbor. Thomas Point and 
north shore of Beaver Harbor, and thence to north end of Vancouver Island^ all rocks of the older 
series. Similar metamorphic and crystalliqe rocks, with hiterbedded slaty argilhtes and limestones, and 
granitic intrusions northward to wrangel, in Alaska. In vicinity Of Port Simpson, slaty argillites and 
mica schists with limestones extensively developed. Near Wrangel similar mica schists yield very 
line garnet crystals. Wrangel is at the mouth of the Stickeen River, by which the gold-mines of Caa- 
aiar are reached. 
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QnxBAL Hon ok ihi Oeoloot or Niw EHraoRD. 

' difflcnlt than that of tbe cannlTT WMt of 

P ...7 IttTgclj crjBtailine, bBsldes being gTB»tlj 

contorted and folded. Both Aicbsan and metamorpbic PaJeozoic groapB are iGpKsented, audgeolo- 



giBU hale dlx^eed u to the eiteni occnpled bf eBch of these two leriet. A qparl 
unce (beTan IKIS) the opinion wag commoalf entertained that theee cryitallinea consl 
PaleoEOic rock* In an altered cDadltlon ; now It it genetall} conceded that toaar of 
are to be loimd. QlSereat il ch'b are also eaterlalnS as to the raliie of litholi«lca] 



of tlia older ar 



onokilcal pnrpoaes. FmtniiBtiily, a few foMlWen 
1 demSlatlo- •'" " ' '~ ' ---j-- -• •<■ — i-"- 



and denodatlou, and It Is otdr bv a ?tudy of the relUlooB of theeo to the anderlTlns or 

Ulllnea, th«l — -~ i.....~'. ,^i- rm. i_.i_.i i.-.i,.. uTS. . 

•reajuwn 



. _, ^. , _ , - . — JBfOMila«MToimd 

•re (1) uw legloa of tbe Ticonic acblels and SlockbrldEe limHUaes ; IS) thst □[ probablr Devoniui 
llmettoiie In the Connecticat Valley at BcTnardston : and Niagara limeetonca at Littleton. H. H. ; 
•nd (S) that ol carbonif eroiu rocks la Hhode Island and tlieii continuairon DuribeaMward into Haaao- 
ehn«atW. Derouiau foaails hsvo bPen found In the northern part of Maine, ssd Bllnrlan and I>evo- 
olan Id Uie esatem part of Maine, Tbc IQ, TtlasBlc of CoonGcticat Valle; need not ba named aa one 
of these dODbtf Dl areas. 



The scheme of claselflcatlan proposed bj Proteaaor C. H. Hitchcock lor the nbole of new Bng- 
land la printed on an introdnctoiy page, whue hia determlnationH ae to the formation at each railroad 
■(.lion ow thiw oi«n in iht( " Qolde " for Maine, New HampBhlre, Vermonl, rod Connectlcnt. in 
a, the determinatlonB tor each railway station an given by ProfeBSC 



leTaconlc 

_, , ., , ^,M»««., lias 

below Che Cambrian, and it a dlatiact and moch older f ormatloD ; and claim Uutt th« fo«Ds referred 
to occur In ontliera of the novrer. resting on these older formatiooB. Jnat aa they oft«D do elseiAete. 
Tliey aiao claim tbat the highly cryatnlUne Taconlc acblMa can Dot be conelatad anceeigf ally with Uis 
Cambrian or vdlL the Hudaon River group. 

The f ollowliig scbeDie of daiallleaUoii of theNew&DriandciyBtaUliies, by Prof mot Hitchcock, 
I. .!,» ___. Mf—^t '-om that giyen by FRifeea« W. O. Ctoiby tor WninafhintitW The diflercDces 
by the vlewi antciMiied concembig the Igneona rocks, lyeDltea, granite, and 



peqitoty. In Dt. Hltchcaek'a schema fluaa are regarded aa ol Mat origin than the gDEfi 

aaTS bean diatorbed by their enqiUon ; bat Frafeeanr OriMby leema la rward many ot th. .^ , 

felaltes. and dlorltes as older Ihsn the gneisses; becanse the latter appear to rest or lean upon the as- 
sttatifled rocka. The difference la so radical that the scheme* can not be hanuonlzed. Bi]t,lnawailc 
(tf this character. It is right that the dUtnent ylews should be lepreiented. 

'd Kontslban la misleading, and, as restricted l^ him 

.,, , ^ ^.„ one sixth part of the rocks so named by Professor 

ilontalban In the White Mountains Is said by the former to be either 
or cat by the rock called Norlan by Dr. T, Sterry Ennt and Professor Croebv. Hence, it la 
the Noiian is the newer of tbe t»a, and the scbeme proposed for M 



However the reader Oksy dUter with either party, he will find much positive knowledge whMi all 
will accept in these pages, where tbe kinds of rock along the railroads are giveD, I. e., gneiss, mica 
■cbiats, granite, etc., and we can leave It to time to give to these f rnmallons of doubtful age thdr une 
place in the series, tor it Is believed that the discoverv of fossils here and there aboat New England 
may, after a while, settle the geology of a large portion of that dltBcolt ooaDn^.VD&.'CDSi;. tnv^va 
accepted clas^cauon of the crystallme rocka may be accompUshed. 3 ■ '^- 
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Eruptive Crystalline 

Mica Diabase. 
Porphjritic Diabase. 
Anorthite Diabase. 
Olivine Diabase. 
BIO. -{ Ordinary Diorite. 

Porphyritic Diorite. 
Mica Diorite. 
Labradorite Diorite. 
Gabbro. 



Rocks of New Hampshire, with local names. 

Felsite. 

Porphyry. 

Quartz Por^yry. 

Orthodase Porphyry. 

Pequawket Breccia. 

Muscovite Granite. 

Muscovite Biotite or Goncord Gr. 

Franconia Breccia Granite. 

Biotite or Conway Ghranite. 

Mica Hornblende or Chooorua Gr. 

Hornblende or Albany Gnmite. 

Protogene. 

GranitelL 

Granite of Veins. 

Augite Syenite. 

Hornblende Syenite. 



AdDIO. •< 



Maine.' 



1 Maine Central Railroad. 


Mb. 


1 Lewiston Division. 




) Portland. 
1 Falmouth. 


D. Huronian. 
B. Laurentian. 


13 

49 









Portland. 


D. Huronian. 


13 


\ Yarmouth. 


it 


88 


8 


Falmouth. 


B. Laurentian. 


49 


) Freeport. 
► Oak HilL 


it 
it 


127 

Its 


19 
29 


Gray. 

Danville Junc'n. 


0. Montalban. 


106 
200 


\ Rmnfiwiplr. 


ii 


64 


86 


Lewiston. 


(( 


200 


f Tlnwdoinhiim, 


ii 


10 


46 


Leeds Junction. 


It 


271 


t Richmond. 


t( 


77 


55 


Winthrop. 


u 


220 


1 G}ardner. 


ii 


S3 


61 


Readfield. 


(( 




\ HallowelL 


** Granite 


04 


74 


North Belgrade. 


M 




S Augusta. 
\ Riverside. 


ii ii 


48 


84 


Waterville. 


2. Cambrian. 


117 


2. Cambrian. 








. Waterville. 
1 Clinton. 


ii 
D. Huronian. 


117 
133 


Belfast Division. 







Bumham. 


D. Huronian. 


157 


: Bumham. 


it 


167 


8 


Unity. 
Thomdike. 


u 


sst 


. Pittsfield. 


i( 


210 


12 


u 


S67 


t Newport. 


t( 


200 


22 


Brooks. 


B. Laurentian. 


876. 


'Etna. 


it 




82 


City Point. 


E. Pre-Cambrian. 


29 


• Herman Pond, 
i Bangor. 


Ii 
ii 


13 


84 


Belfast 


u 


29 






Dexter Division. 




Skowhegan Division. 




) Waterville. 


2. Cambrian. 


117 





Newport 


D. Huronian. 




Pishon Ferry. 


D. Huronian. 




1 


Corinna. 


K 




) Skowhegan. 


(i 




14 


Dexter. 


t( 





1. The eruptive rocks of Maine have not been studied yet. The *' traps " along the sea-shore are 
It least four different ages. The oldest is porohyritic ; the second metalliferous ; the third was 
:ted earlier than the Devonian ; while the fourth has cat Hamilton sandstones. £a the northern 
t of the State is a trappean conglomerate, with pebbles more than a yard in diameter. A light- 
>red, coarse diorite forms a mountain mass in Rangely, and the same material is commiiigled 
h serpentine farther north, nearer the Canada line. The granites and syenites are as varied as those 
!7ew Hampshire. The eranite of Biddef ord is the same as the Conway granite of New Hampshire, 
with fewer cavities to produce disintegration. A drab-colored porphjrry occurs in mountain 
sses upon Moosehead Lake and near Mount Katahdin. Siliceous slates and jaspers abound on 
coast of Washington County. 
The Lower Helderberg is also cut by trap dikes in several localities. 
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Table of the Geological Formations of the New England States. 

Bt Pbofissor C. H. Hitchcock. 



Cenozoic. 



20. Quaternary. 






19. Tertiary. 






20 0. Terraces. 

20 b. Champlain Clays. 

20 a. Tillf dnimlins, 

Terminal Moraine. 
19 c. Pliocene. 
19 b. Miocene. 
19 a. Eocene. 



Mesozoic. 



16. Triassic 



16. Triassic. 



Paleozoic. 



14. Carbonifer's. 
ti 



8-10. Devonian. 
Ii 

6-7. Silurian, 
it 

8-4. Cambro- 
Silurian. 

ii 
it 



tt 

(i 
ii 
Ii 

2. Cambrian. 
II 



) 



14 b. Coal Measures. 
14 a. Lower Carboniferous. 
10 B. s. Probably Hamil- 
ton. Slates of St. 
Croix River. 
9. Upper Helderberg 1. s. 
8. Oriskany Group. 
7. Lower Helderberg. 
5. Niagara. 

4 d. Magnesian Slate (Em- 
mons), possibly Cam- 
brian. 
4 c. Lorraine Shales. 
4 b. Utica Slate. 
4 a. Trenton Limestone. 
Black River and 
Birdseye 1. s. 
8 c. Chazy 1. s. 
8 b. Levis Limestone. 
8 a. Calcif erous Sandrock. 
2 b. Potsdam ss. si. qu. 
Georgia Group, Clay 
Slate. 
^2 a. Acadian. Clay Slates 
imfossiliferous. 
Taconic Slate (in 
part). 



1 

I 



Foliated Crystalline Series. 

E. Groups of debatable age, probably pre- 
Cambrian. 
Rockingham Group, Slates and Quartzites 
rCalciierous Mica Schist. 
Staurolite Slates and Schists. 
Quartzites. 
I Kearsarere Group. 



CooB 



Group. -< 



Foliated Ciystalliiie Series— Om. 



D. Huronian. 

Subdivided 
in Connecticut 
Valley into 
Auriferous 
conglomerate, 
Lyman and 
Lisbon groups 
C. Upper 
Laurentian 



B. Middle 
Laurentian 

A. Lower 
Laurentian 



^Hydromica (talcose) 
Schists and Grits. 

Volcanic Oroap of Selwjn 

Hornblende Schist. 

Merrimack Group and 
Schists. 

Rockingham Group (m 
part). 

Ferruginous Slates (N. H)l 

Montalban. 

Green Mountidn Gneiss. 
Lake Winnipiseogee Gneiss. 
Bethlehem Gneiss. 
Porphyritic Gneiss. 
Adirondack Gneiss. 
E. 2. and K. 8. of Conn. 



Eruptive Crystalline Rocks. 

C Mesozoic Diabase or Dolerita 
Older Diabase. 
Basic. •{ Diorite. 

Melaphyr. 
^ Gabbro. 

" Felsite. 
Porphyry, 
Acidic. < Granite. 
Syenite. 
^ Protogene. 



Cambrian and Cambro-Silurian Rocks 
of the Champlain Valley, with their 
thickness in feet. 

4 c. Lorraine Slate 400 

Hydromica Schist, Taconic Range. . . . 2,000 

4 b. Utica Slate 800 

4 a. Trenton Limestone 400-600 

Black River, or La Motte and Birds- 
eye Limestone 40 

8 c. Chazy Limestone. 400 

8 b. Levis Limestone 600 

8 a. Upper Calcif erous Sandrock .... 200 

Lower " " 400 

Fucoidal Layer . . 200 

Potsdam Sandstone, red 600 

gray 810 

quartzite 1,200 

Georgia Slates 8,000 

Cambrian Slates and Schists 4,000 

Total thickness 14,160 



it 
it 
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Eniptive Crystalline Rocks 

Mica Diabase. 
Porphyritic Diabase. 
Anorthite Diabase. 
Olivine Diabase. 
Basic, -l Ordinary Diorite. 

Porphyiitio Diorite. 
Mica Diorite. 
Labradorite Diorite. 
Gabbro. 



of New Hampshire, with local names. 

Felsite. 

Porphyry, 

Quartz Porphyry. 

Orthodase Porphyry. 

Pequawket Breccia. 

Muscovite Granite. 

Muscovite Biotite or Goncoid Gr. 

Franconia Breccia Granite. 

Biotite or Conway Granite. 

Mica Hornblende or Chocorua Gr. 

Hornblende o^ Albany Gnmite. 

Protogene. 

GranitelL 

Granite of Veins. 

Augite Syenite. 

Hornblende Syenite. 



AdDIO. 



Maine.' 



Ms. 1 nialiie Central Railroad* 


Ms. 


1 Lewiston Division. 





Portland. 

Falmou^ 

Yarmouth. 

Freeport. 

Oak Hill. 

Brunswick. 

Bowdoinham. 

Richmond. 

Gardner. 

HallowelL 

Augusta. 

Riverside. 

Waterville. 

Clinton. 

Bumham. 

Pittsfield. 

Newport. 

Etna. 

Herman Pond. 

Bangor. 


D. Huronian. ^ ^ 
B. Laurentian. ^^ 

it 8 8 
U 127 
U 120 
a 64 
U 10 
a 77 
it 23 

" Granite. »* 

« (( 48 

2. Cambrian. 

M 117 

D. Huronian. i8» 

" 167 

U 210 

tl 2 00 

ii 

(t 

ii 18 




8 
16 
20 
26 
29 
87 
44 
66 
60 
62 



8 
19 
29 
86 
46 
65 
61 
74 
84 


Portland. 

Falmouth. 

Gray. 

Danville Junc*n. 

Lewiston. 

Leeds Junction. 

Winthrop. 

Readfield. 

North Belgrade. 

Waterville. 


D. Huronian. * * 

B. Laurentian. ^^ 

« 106 

C. Montalban. '<''» 

U 200 
(( 271 
U 220 

2. Cambrian. ^^^ 


70 
81 


Belfast Division. 


89 
94 
101 
108 
117 
126 
186 



8 

12 
22 
82 
84 


Bumham. 

Unity. 

Thomdike. 

Brooks. 

City Pomt. 

Belfast. 


D. Huronian. **' 

It sst 

It 267 

B. Laurentian. *'• 

E. Pre-Cambrian. «» 

It 29 




Skowhegan Division. 


Dexter Division. 



11 
19 


Waterville. 
Rshon Ferry, 
Skowhegan. 


2. Cambrian. ^^"^ 

D. Huronian. 

Ii 




7 

14 


Newport 

Corinna. 

Dexter. 


D. Huronian. 

It 

it 



1. The emptive rocks of Maine have not been studied yet. The " traps " along the sea-shore are 
of at least four different ages. The oldest is porohyritic ; the second metalllf eroos ; the third was 
ejected earlier than the Devonian ; while the fourth has cat Etemilton sandstones, in the northern 
put of the State is a trappean conglomerate, with pebbles more than a yard in diameter. A light- 
oolored, coarse diorite forms a mountain mass in R^igely, and the same material is commingled 
with sexpentine farther north, nearer the Canada line. The granites and syenites are as varied as those 
of New Hampshire. The eranite of Biddef ord is the same as the Conway granite of New Hampshire, 
bat with fewer cavities to produce disintegration. A dralM^olored porphjrry occurs in mountain 
mnnnnn upon Moosehead Lake and near Mount Katahdin. Siliceous slates and jaspers abound on 
the coast of Washington County. 

The Lower Helderherg is also cut by trap dikes in several locaUUea. 
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Kb. I 



Bfalae CeMtrml Rallromd— Cbn. 

Androscoggin Division. 




9 
20 
27 
84 
44 
64 
67 
H 



Bath. 

Brunswick. 
Lisbon. 
Lewiston. 
Leeds Junctum. 
North Leeds. 
Livermore Falls. 
Wilton. 
Farmington. 



0. Montalban. 



Laarentian. 



u 
u 
ii 



64 

SOO 
S71 

tso 



D. 
B. 
E. 



Haronian. 
Lake Gneiss. 
Pre-Cambrian. 



Bangor to Vanceboro. 



Bangor. 

4yeazia. 

7 Buson Mills. 

9 Orono. 
10 Webster. 
12 Great Works. 

18 Old Town.* 
14 Milford. 

19 Costigan. 
28 Greenbush. 
27 Olamon. 

81 Passadumkeag. 

86 Enfield. 

45 Lincoln. 

66 Winn. 

68 Mattawamkeag. 

66 Kingman. 

79 Bancroft. 

88 Danforth. 

98 Eaton. 

98 Forrest 
102 Toma. 
114 Vanceboro." 



D. Haronian. 

u 
(( 
i( 
(I 
(( 
(( 
(( 
(( 
(( 
(i 
i( 



11 

110 
66 



86 

111 

191 
131 



''andgranite.190 

S06 



ii 
(i 
(i 
(i 
i( 
(( 
CI 
(C 

ii 



SOI 

tS6 

888 

879 
400 
436 



8-4. Camb. Silurian.' 9* 



Bangor to Mt. Desert. 



187 
148 
164 
166 
176 

179 



Bangor.^ 
Holden. 

Ellsworth Falls. 
Ellsworth. 
Hancock. 
Mt. Desert 
Ferry. 



I 



[ 



D. Huronian. 

Granite. 

D. Huronian. 

D. Huronian. 
i( 



T3 



Ma. I Kbmi Md lAmMMm 



OiBath. 



11 
18 
80 
87 

45 

49 



Wiscasset 
New Castle. 
Waterloo. 
Warren. 

Thomaston.' 

Rockland. 



B. LiiiF6nilaiL 
tt 






1 



Limestone. Om- 

bfo-SUmki. 

'< and Quaitdte. 



BaBfor mmd PlaeAta^ple lf«llT»«di 



OlBangor. 
12'01d Town.* 
21 1 Alton. 
81 Lagrange. 
40MUo. 



68 
61 
64 
66 
81 
88 



Dover. 
Guilford. 
Abbot. 
Blanchard. 
Shirley. 
Greenyilleand 
Moosehead. 



! 



D. Hunmian. 

<c 
« 

M 
l« 
tt 

2. Cambrian. 

(I 

Ci 

tl 
tt 
u 



TT 
II 



Pordand wid Roeheater RallrMid. 





8 

6 

6 

10 

15 

18 

21 

26 

28 

82 

86 

48 

49 



Portland, Me. 
Westbrook. 
Cumberland Ms. 
Saccarappa. 
Gorham. 
Buxton Centre. 
Saco River. 
Hollis Centre. 
Cen.Waterboro. 
S. Waterboro. 
Alfred. 
Springvale. 
E. Lebanon. 
E.Rochest., N.H. 



62|Roche8ter. 



D. HuroniaiL 
C. Montalban. 

E. Pre-Cambrian. 



"TJ 
It 
ff 



M 
iC 
C( 
IC 
tt 
(i 
(i 



Syenite. 

C. Montalban. 

E. Kearsarge Gtoap. 



tt 
tt 



i« 



Somerset Railroad* 





4 

12 

25 



North Anson. 
Anson. 

Xorridgewock. 
Oakland. 



D. Huroniao. 

tt 

tt 
tt 



2. Livermore. Station at gorge in Pemiffewasset River, and shows finely several dikes of igneoot 
rocks of different ages. As caref ally studied by Dr. Hawes, they are diabase, olivine diabase, aioiitt^ 
syenite, and granite. 

8. Thomaston. The location of the limestone-quarries famishing the famous Rockland or Maine 
lime. 

4. Oldtown. Most of the ancient valleys of New England have an escar or ridge of coarse gravel 
and sand following the channel of the current as the ice of the glacier period b^;an to melt. Tlum 
ridges are more common iu Maine than elsewhere. 

6. Vanceboro. The pale argillites alons the St. Croix River, near and below Vanceboro, am 
called Devonian by Messrs. Bailey and Matthew, provincial geologists of New Bnmswick, becaose of 
ihs discovery of the remains of Lepidodendron in it in the Magagaadavic Valley. 

6. Eastport. These same authors regard the red sandstones near Eastport as of Lower Carbon* 
if erous age, instead of the Hamilton Devonian, as they have been heretofore referred. 8t Andiewi^ 
N. B., or Calais, Me., is the nearest railroad station to Eastport. 
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New Hampshire/ 



Ms. I 



Oraad Tnuk Bjdlway* 





5 

11 

18 

27 

86 

41 

41 

56 

66 

10 

80 

86 

91 

98 

103 

122 

184 

142 

149 

166 

176 



Portland, Me. 
Falmouth. 
Yarmouth. 
Pownal. 

Danville Junc'n. 
Mechanic Palls. 
Oxford. 
South Paris.® 
West Paris. 
Locke's Mills. 
Bethel 
GUead. 

Shelbume, N. H. 
Gorham. 
Berlin Falla. 
Milan. 
Groveton. 
North Stratford. 
Wenlock. 
Island Pond. 
Norton Mills. 
Coaticooke. 



D. Huronian. 



B. Laurentian. 


49 
94 


C. Montalban. 


143 
SOO 


(( 


S98 


(1 


981 


B. Laurentian. 


889 
483 


(i 


718 


tt 


646 


C. Montalban. 


711 
704 


(i 


794 


B. Lake Group. 


1016 
1060 


D. Huronian. 


884 
902 


Granite. 


1162 
1197 


iC 


1807 


E. Caldfe's Mica Schist. 



(Continued in Canada.) 



Portland and Offdensbnrv Railroad. 




5 
11 
11 
24 
82 
86 
48 
49 
66 



Portland, Me. 
Westbrook. 
So. Windham. 
Sebago Lake. 
Steep Falls. 
Baldwin. 
Hiram. 
Brownfield. 
Fryeburg. 
Conway C, N.H. 



D. Huronian. 

C. Montalban. 
u 

i( 

(i 

(i 

u 
u 

(( 

Conway Granite. 



16 
19 

S74 
805 



896 
420 
456 



Ms. I Portland dc Offdensbnrv R« lEU^Con. 



60 

66 

12 

IS 

81 

91 

96 

100 

104 

114 



North Conway.^ 
Glen Station. 
Upper Bartlett. 
Bemig. 

Crawford's.*" 
Fabyan's. 
TwinMount'n.11 
Betlilehem June. 
Wing Road. 
Lunenburg, Vt. 



Conway Granite. 
Albany Granite. 
Conway Granite. 

C. Montalban. 

(( 

(( 
B. Bethlehem Gr. 

A. Laurentian. 

D. Huronian. 



580 
660 
996 
1908 
1671 
1375 
1187 
1019 



Boston and Lowell Railroad* 



Concord.^ » 

10 Canterbury. 
18 Tilton. 
27Laconia. 
88 Weirs. 1* 
48 Ashland. 18 
61 Plymouth. 
69 Rumney. 
67 Wentworth. 

11 Warren. 
84 Haverhill. 
93 Wells River. 

108 Lisbon. 

North Lisbon. 
118Littleton.i« 
120 Wing Road. 
124 Bethlehem. 

129 Twin Mountam. 
184 Fabyan's. 

130 Wing Road. 
128 Dalton. 
186 Lancaster. 
146 Groveton June 



468 



Concord Granite. *" 
E. Rockingham Schist. 

B. Lake Gneiss. 

C. Montalban. 
A. Porphyritic Gneiss. 



C. Montalban. 

u 

B. Lake Gneiss. 



474 
580 



786 
418 
448 



D. Huronian. 

" Lyman. 

" Lisbon. «" 

6. Niagara. ••^ 

E. Coosand8.Niag."' 

A. Porphyritic Gn. ^^^^ 

B. Bethlehem Gn. ^^''^ 

"(Loc.Glacier)^"'^ 

C. Montalban. *»^* 
A. Porphyritic Gn. ^^^^ 

D. Huronian. ^^^ 



(I 



870 
901 



7. The New Hampshire formations are believed to possess thickness as follows : Niagara. 500 
feet ; Calciferoos mica schists, 4,800 feet ; CoOs groap, 7,800 feet ; Cambrian slates of Connecticat 
Valley, 8,000 feet ; Kearsarge group, 1,800 feet ; Rockii^ham mica schists, 6.000 feet ; Merrimack 
sronp, 4,800 feet ; Hnronian, 12,000 feet ; Montalban, 10,0w) feet ; Lake Winnipiseogee gneiss, 18,000 
feet ; Betiilehem gneiss, 5,000 feet ; porphyritic gneiss, 5,000 feet. 

8. Paris. Locality of the famous red and green tourmalines. At least one hundred remarkably 
fine specimens of tourmaline have been taken from this vein and placed in museums or cut as gems. 
For^ ^trieties of minerals occur in a coarse granite, one of which is mica in large plates. 

0. North Conway. Mount Kiarsarge. in full view from the station, is a conical mass of Albany 
granite which has broken through both tlie Conway granite and a slate, and contains numerous frag- 
ments of both these rocks in its igneous embrace. 

10. Crawford Hoase. The railroad passes from here through the well-known notch of the White 
Mountains and around the base of Mount Willard, a region as famous for its varieties of granite as for 
scenery. The cat at the summit is through typical Montalban schists. Opposite Dismal Pool it is 
traversed by an enoimoos vein of flne-gramed granite, which has also cemented together immense 
fragments of the Montalban schists. The junction between this Franconia breccia and the succeeding 
Conway granite, mav be followed up a cliff for one thousand feet higher than the railroad, the latter rock 
having been emptea last. Between this Conway granite and a dark slate often filled with large pencils 
of an&lusite is the interesting vein, three hundred feet wide, of Albany granite, which illustrates the 
action of a melted rock upon slates, giving rise to " contact phenomena." The slates have been ren- 
dered more crystalline ; have been altered into homstone : the broken pieces have been cemented by a 
jsiliceons paste full of microscopic tourmalines; and Carlsbad twin crystals of orthoclase, with dihez- 
agonal pyramids of quartz, are developed in the lower part of the Albany granite. All these and other 
interesting phenomena mi^be seen along the railroad in a walk of half a mile. 

11. Twin Mountain. The large boulders of granite east of the hotel are part of the moraine of a 
local glacier which has moved in a northwest direction. The boulders have certainly been. tana^v:sl^R^ 
from some ledge nearer Mount Washington than Fabyans^s. ' 
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Boston aad Lowell RollroAd— Cbn. 

Mb. I Concord to NashtUL 




6 
9 
18 
18 
26 
29 
35 



Conoord. 

Suncook. 

HookBett.1' 

Martinis. 

Manchester. ^^ 

Reed*8. 

Thornton's. 

Nashua. 



Conoord Granite. 
C. Montalban. 



SRI 
S06 
199 
IBl 
187 

Its 
D. Merrimack Gr'up.i'o 



B. Lake Gneiss. 

u 
ti 

ii 



Sancook Valley Branch. 



OHooksett.^^ 
20iPitt8field. 



C. Montalban. «o^ 

E. Rockingham Sch. «9' 



Northern Diyision. 




1 
14 
17 
25 
31 
44 
52 
59 
65 
69 



Concord. 

Penacook. 

Nor. Boscawen. 

Franklin. 

East Andover. 

Potter Place.** 

Grafton.*' 

Canaan. 

Enfield. 

Lebanon. 

W. R. Junction. 



Conoord Granite. 
C. Montalban. 

u 






S5S 
268 
290 
863 
661 
603 



£. Eearsarge Gr. 

A. Porphyr. Gneiss. •*• 
D.HomblendeSchist.^ ^ '^ 

B. Bethlehem Gneiss.^ ^ " 

U 010 

D. Hornblende Sch. »69 



Concord and Claremont DiviBlon. 




8 
12 
18 
28 
27 
84 
48 
48 
_64 

12 

20 
21 
88 



Concord.** 

Mast Yard. 

Contoooook. 

Warner. 

Roby*B Comers. 

Bradford. 

Newbury. 

Newport. 

Kelleysville. 

Claremont. 



Contoocook. 
Henniker. 
Hillsboro. 
Antrim. 



202 
870 
873 
422 



D. Fermg. Schists. 
Conoord Granite. 
B. Lake Gneiss. 

A. Porphyritic Ghieiss. 

a 679 

B. Lake Gneiss. 

E. Calc. Mica Sch. 



1130 
892 
707 
048 



Concord Granite. ' ^ ' 

A. Porphyr. Gneiss. *^* 

B. Lake Gneiss. 



074 



(( 



Mil. I Concord and Claremont IMtIiIoq. — Cm. 



86 
87 
44 




in, 

Hanoock Junot 
Peterboro. 



A. Lanrentian. 

B. Lftko Gndss. '«« 



Nashna to Keene. 



'Boston. 
40|Nashaa. 
45 S. Merrimack. 
48 Amherst. 



51 
55 
59 
66 
71 
75 
82 
89 
96 



Milford. 
East Wilton. 
S. Lyndeboro. 
Greenfield. 
Hanoock Junc*n. 
Hancock. 
Harrisville. 
Marlboro. 
Keene. 



m 

D. Merrimack Groh).*** 

B. Lanrentiaii. 

** and gnniliL 
0. MontalbaiL 

E. Rodringhain. 

C. Montalban. 
A. Laorentiaii. 



III 

888 



U 



C. Montalban. 

B. Bethlehem Gr*iip. 



1IS4 
TSf 
411 




8 
.9 
10 
14 
19 
28 



0. Mcmtalban. 



Mt Washington to Wlag Road. 

Sifl 

fCf8 

1071 

Conway Granite. 

B. Bettilehem Gr. ^*^* 

<( HIT 



Mt Washington. 

BaseMt.Wn." 

Fabyan's. 

Wh.MVn.House 

TwinMtH'se.** 

Bethlehem Jon. 

Wing Road. 



u 



A. Laurentian. *<>** 



Pemigewasset Valley Branch. 




2 
4 
7 
9 

18 
16 
20 



Plymouth. 
Livermore Pis.* 
Campton. 
Campton VilL 
Thornton. 
W. Thornton. 
Woodstock. 
N. Woodstock. 



C. Montalban. «'« 

M 011 

« 019 

it 08S 

A. Laurentian. "' 

« 080 

B. Laurmitian. <** 

« TI4 



Profile auid Fnuconia Notch Railroad* 




10 



Bethlehem. 
Profile House. 



B. Bethlehem Gr. 
A. Laurentian. 



118T 
19IT 



12. Potter Place. Mount Eearsarge mav he reached from this Btation, or from Warner upon tbe 
Concord and Claremont Railroad. The rock is an andalusite mica schist, the same with that of Moont 
Monadnock in JedSrej and the base of Mt. Kiarsarge near North Conway. (Please notice the speUlsg 
of El and JS'^arsais^.) 

18. Grafton. Locality of the largest beryl known, weighing two and one half tons. This was 
formerly preserved beneath a mde shed built to protect the mineral, but the shed and crystal have 
now fallen into decay. Very large crystals of the same mineral are now f omid occasiondUy in erne 
of Uie mica-qnarries. 

14. Weirs. About half a mile from the station is a thick bed of clay lying between the lower and 
upper till. 

15. Ashland. Between Weirds and Ashland many excellent exposures of porphyritic or oldeflt 
gneiss may be seen along the railroad. Over twenty of these areas nave been described in the Stat^ 
and are 8ui)posed to represent the earliest known ejections of igneous matter, in whidi foliation hu 
been superinduced in concentric layers resembling strata. 

16. liittleton. The f ossilif erous limestone, here first called Lower Helderbers, is regarded by Pro- 
fessor R. P. Whitfield as Niagara, because of the presence! of the chain coral and of ^sntameruB wt 

HU8. 

17. Hooksett. The railroad-bridge over the Merrimack River rests upon islands of a white quarts, 
which are the outcrops of a remarkable vein, traced for over 125 miles, from R^Blston, Mass., 
to Bridgeton in Maine. A second vein, parallel to this, crosses the river jusi north of SDmchester, tea 
miles distant. 

18. Manchester. The prevailing rock is a coarse saccharoidal gneiss, believed to correspond Toy 
closely in lithological expect with the typical Laurentian of New York and Canada. 

19. Concord. The traveler will do well to visit the State-House, with its laige relief map of the 
State, and the large quarries of Concord granite two miles toward West Concord. 
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Mb. I 



Monadnoek Railroad. 





1 

11 

11 



Peterboro. 
Jaffrey. 

fWinchen- 
don, Mass. 



! 



B. Lake Gneiss. 

G. Montalban. 
it 

Gneiss. 



744 
1032 
1008 

993 



Coaeord aad Portimoatk Railroad* 




8 
18 
24 
81 
41 



Manchester. 

Auburn. 

Raymond. 

Epping. 

New Market. 

Portsmouth. 



B. Lake Gneiss. 



ti 



D. Huronian. 

E. Rockingham. 
Exeter Syenite. 
E. Rockingham. 



181 
289 
178 
104 
02 



Maachester and I^airreace R* R. 





8 

14 

22 

26 



Manchester. 

Wilson's. 

Windham. 

Messers. 

Lawrence. 



B. Lake Gneiss. 
D. Merrimack Group. 



181 



It 
tf 
if 



324 



60 



Bfaaekeater and North Weare Railroad. 






Manchester. 


B. Lake Gneiss. ^^^ 


11 


Oil Mills. 


" and A. 


19 


North Weare. 


ii 4 89 



Cheshlro Railroad. 




4 
10 
22 
82 
87 
48 
46 
54 
64 



Bellows Falls.* ♦ 

Walpole. 

Westmoreland. 

Eeene. 

Troy. 

Fit^william. 

State Line. 

Winchendon. 

S. Ashbumham. 

Fitchburg. 



C. Montalban. »o» 
E. Coos Sch. & Qu. "^ 

D. Hornblende Sch. «i« 

B. Bethlehem Groups ^ ^ ^ 
G. Montalban. 
Goncord Granite. 

C. Montalban. 

ti 

Ci 



ii 



1002 
1068 
898 
448 
1014 
430 



Ashaelot Railroad. 





8 

15 

24 



Eeene. 
Westport. 
Ashuelot. 
South Vernon. 



B. Bethlehem Group.* ^ 6 
ti 

A, Porphyr. Gneiss. *'* 
E. Cods Quartz. 



Ms. I WUtefleld dc JeflTeroon R. R«— Cb». 



WMtelleld and Jelforoon Railroad. 




1 
8 



Whitefield Jun. 
Whitefield Vill. 
Hazen's Mills. 



D. Huronian. 

44 

B. Laurentian. 



931 



1 
10 



Cherry Pond. 
Jefferson.* 



B. Laurentian. 



it 



Montpelier and Wello Rlrer R« R., Tc 




6 

10 
15 
21 
28 
34 
88 



Montpelier. 
E. Montpelier. 
Plamfield. 
Marshfield. 
Summit 
Groton. 
[Boltonville. 
Wells River. 



CUy Slate. *«♦ 

E. Caldfe's Mica Schist. 

it T0t 

ti 1140 

Granite. 

E. Calcif. Mica Sch. "» 

U 624 

D. Huronian. *** 



This railroad is hi Vermont. 



Saratoga and Champlain Railroad. 




11 



8 

19 
26 
84 



Rutland. 
Castleton. 



Granville, N. Y. 
Rupert 
Salem. 
Eagle Bridge. 



Calcil Sandrock. »i» 
2. Cambrian Slates. ^^* 



ii 

u 
u 



IV'orcester, Nashaa aad Roeheater R* R* 




9 
10 
12 
17 
19 
25 
28 
82 
86 
40 
46 
49 
52 
56 
68 
65 
70 
74 
79 
88 
98 
95 



Worcest'r,Ms.«« 

W. Boylston. 

Oakdale. 

Sterling Junc'n. 

Clinton. 

Lancaster. 

Harvard. 

Ayer Junction. 

Groton. 

Pepperell. 

HolUs, N. H. 

Nashua. 

Hudson. 

W. Windham. 

Windham. 

Hampstead. 

SandowiL 

Fremont 

Eppmg. 

Lee. 

Harrington. 

Gonic. 

Rochester. 



Mica Schist. 

u 
it 
u 

E. Pre-Cambrian. 

tt 

ii 



478 
44t 

38t 
43S 
30» 
209 
288 



D. MerrimackGroup.*'*^ 

Ii 80S 



ti 
ti 
t( 
i( 
ii 



205 
195 
120 



" & B. Lau'n. 



u 
u 
u 
tt 
ii 



258 



154 



" & B. Lau'n. 
E. Eearsarge Group. 



it 



226 



Bailroads not found under New Hampshire 
heading will be found In MaeaachnaettB. 



20. Mt. Washington. Boaldera that have been transported as mach as twelve miles, and up-hill 
nearly four thonsana feet, by the ice sheet, occur upon tne top of this mountain. Striae occur here 
and upon all the Presidential summits, mnnmg southeasterly. 

22. Worcester. Mr. Joseph H. Perry announces the discovery of a Lepidodendron in the plum- 
bago of Worcester. Lesquereux, after examination of photographs, pronounces it to be like me L. 
acuminatum of the Carboniferous limestone of Siberia. If there is no mistake about this discovery^ 
it will prove the existence of an outlier of the Lower Carboniferous in Central Massachusetts. The 
schists nave been supposed by us to belong rather to the Huronian or Cambrian. 

* Upon July 10, 1886, a new slide scarred the north side of Cherry Mountain. It originated in the 

S'.ving way of a led/sie near the top of the mountain, when the ground was exceedingly wet. The earth 
id one and a half miles in about four minutes' time, killing cattle in the field and fatally wounding 
one man. The lower end is very near this station. 
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Vermont." 



Ms. I 



CeHtral Termont Rallread. 

Soathem Division. 



127 BratCleboro. 
ISOPutney. 
HljWestniinBter. 
145 Bellows Falls.* ^ 



158 
168 
111 
179 



Ch'rle8t'wn,N.H. 
Claremont, N.H. 
Windsor. «« 
North Hartland. 



185|White River Jn. 



2. Cambrian. 
E. Cods Schist. 
2. Cambrian. 

C. Montalban. 
E. Cods Group. 
E. Caldf e's Mica Schist 

(i 331 

2.Camb.&D.Huro'n.'«' 

D. Hombl.Sch. " "« 



tSB 

SS7 
S64 
S76 
370 



M8. 



Central Division— Cbn. 



292! Milton. 





Central Division. 


171, Hartford. 


2. Cambrian. ♦«« 


198;SharoQ. 


B. CalcifsMicaSch.«o' 


205;Royalston. 


il 017 


216 


Bethel. 


D. HuTo'an Soapst '^^ 


217 


Randolph. 


U 698 


228 


Braintree. 


« 7 84 


282 


Roxbury. 


"VerdeAnt.1016 


289 


Northfield. 


D. Huro'an Soapst '^'^ 
"&ClaySlate."» 


249|Montpelier. 


268 Waterbury. 


U 484 


266 Bolton.' 6 


B. Green MtGneiss.**" 


272 Richmond. 


D. Huronian. '" 


281: Essex Junc'n. 


ClaySUtc. "° 


286,Winooski. 


8 b.Camb.SiLUmes.^^^' 


289 


Burlington. 


2 Potsdam Sandst. ^^^ 



296 
806 



Georcia.'^ 
St Albans. 



2 Potsdam Limes. *^ 
Potsdam Slate. *** 
2 PotsduD Slate. '*' 



Rutland Division. 




5 
10 
22 
27 
84 
89 
46 

52 

59 

69 

74 

79 

85 

89 

98 

99 

104 

108 

118 

120 



Bellows Falls.*^ 

Rockingham. 

Chester. 

Cavendish. 

Ludlow.*^ 

Summit 

E. Wallingford. 

E. Clarendon. 



Rutland.'^ 



( 



SutherlandFalls. 

Brandon. 

Leicester June. 

Salisbury. 

Middlebury. 

Brooksville. 

New Haven. 

Vergennes. 

Nor. Ferrisburg. 

Charlotte.'^ 

Shelbume. 

Burlington. 



C. Montalban. *^* 
E.Calcir8MkaSdL"' 
a Lake Gneise. '«* 

M 111 

D. Huronian. ^^*^ 
B. Green Mt GneisB. 

« 111! 

8 b. Camb. SiL Limesi 
2 e. Calcif er's Sandrock 
(Stoekbridge). '^> 
8 0. Ctuaj Majrua 
19 a. Eocene Tert»y. »" 
8 0. Chazj Marble. *" 
8 b. Levis Limeet *** 

U 141 

8 c. Chazy LImest '^^ 

4 a. Trenton Limeet'*^ 

8 a Cbaiy Umest *^^ 

111 

161 
151 
109 



u 
«< 



2 j. Potsdam Sand. 

a 



23. List of Bbuptivb Rocks of Vkbmont. — Diabase, diorite, trachytic porphyry, muscovite 
granite, mica hornblende jzranite, protogene, granitell, concretionary granite, gramte of veina.ffre* 
nite, brecciated syenite. 'Hie trachytic porphyry is supposed to have been erupted at the cloee <a ue 
Silurian. 

24. Bellows Falls. The finest exhibition of terraces along the Connecticut River north of Msi* 
sachusetts is just south of the village of Bellows Fidls. 

25. Windsor. An interesting escar has been traced from Lyme, N. H., to Windsor, Yt, ahoat 
thirty miles Ions. Portions of u have been removed by the wearing action of the Connecticat. It 
appears to have oeen deposited by a powerful current derived from ue melting of the glacial sheet 
prior to the accumulation of terraces. Mt. Ascutney, 8,186 feet high, is proved to be an emi^ve mass 
of syenite and granite wliich has been protruded through a narrow orifice and poured out over a floor 
of the calcif erous mica schist about one thousand feet above the sea, very much as lava accumulates 
around a volcanic vent. The melted material penetrated cracks in the underlying calctferous mica 
schist, forming veins indurating the clayey layers, calcining and glazing the limestones, but whece tt 
flowed over gneiss the floor remained unaffected. Many other granite mountains in iMorthem New 
England show similar proofs of protrusion at the surface. 

26. The center of the anticlinal axis of the Oreen Mountains. At least eight of the general see* 
tions of the Vermont survey show this feature of structure, proving this formation to be older thn 
the Huronian adjacent upon both sides. This structure was aenied oy Logan for the continui^ion of 
the Vermont rocES in Canada in his generalizations, but his descriptions of ue rocks conflim ttie views 
of the Vermont geologist. Dr. Selwyn, the successor of Logan m office, accepts the Vermont view. 

27. Ludlow, bi Plymouth, ten miles north, gold is now (18^) beixig profitably milled from quarti. 
It is in the Huronian, which may be followed continuously to Zoar andChester, Mass., upon theTitdi- 
burg Railroad. 

28. Rutland. The Rutland Railroad follows the Champlain Valley, noted for the nresence of the 
entire series of Lower Silurian groups. The valley itself is a part of the great Appalachian Valley, 
extending from the St. Lawrence to Alabama, and constituting a natural and well-marked boondiffv 
between the crystalline groups on the east, known as the Oreen Mountains, Highlands of New Yoik 
and New Jersey, Blue Ridge of Virginia, and the true Appalachian Mountains on the west fmn the 
Catskills to the Cumberland plateau, in Tennessee. 

29. Charlotte. ChamplaM clays. The bones of a Bduga, a species of whito whale, were found 
near here while excavatii^ a railroad cut in 1849, one hundred and fifty feet above the ocean. The 
subdivision proposed by C. B. Adams hi 1846 was that of the lower " Blue clay," containing a doop -e e a 
fauna, and an upper " Brown clay." carrying littoral species. Several years lat^,fDawson propoeea the 
names of "Leda clay "and *' Saxicava sand" for the synchronous deposits in the St. Lawrence VaUey* 

80. Geoigia. This town has furnished thirty or forty species of trilobites and other f OMiUs of the 
Middle Cambnan, or a horizon between the Potsdam sandstone of New York and the 8t Johns or 
Acadian group of New Brunswick and Eastern Massachusetts. 
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}A&. I Central Termont Rallread, 

Western Division. 



OlSt Albans. 
9:Swanton. 



2 i. Potsdam Slate. '^^^ 

i( 160 



Northern Division. 



St. Albans. 
Greorgia.'^ 
9 East Swanton. 
17 Province Line. 



2 j. Potsdam Slate, ^so 



CI 



8 b. Levis Limestone. 



Eastern Division. 




10 
18 
28 



St Albans. 
Sheldon. 
Enosburg Falls. 
Richford. 



D. Horonian. 



390 
874 
486 

473 



Addison Division. 



Leicester June 

3 Whiting. 

YShorehun. 

9 Orwell. 
15 Larabee's Point. 
16iTiconderoga. 



8 c. Ghazy. 
it 



TTi 



M 



and 8 a. 
2 0. Caldfer's Sandrock. 
4 a. Trent. & La Motte. 
8 a. Calciferous s. 8. 



Woodstock Rallroftd* 




1 
6 

7 
11 
14 



White River Jn. 

Hartford. 

Dewey's Mills. 

Queediee. 

Taftsville. 

Woodstock. 



D. Huronian. 

Caldf . Mica Schist 

i( 

(( 
cc 



369 

486 

600 
607 
697 



BenninfftOB aad RatUuid Railroad. 



OIRuthmd. 
6;Clarendon. 
9 Wallingford. 
18 S. Wallingford. 
Danbj and ) 
Mt Tabor. \ 
26 East Dorset. 



18 



2a.CalcifsSandr*k.«^9 

« 689 

i( 

8 a Ghazy Marble. 
8 a. Caldf B Sandstone. 
*'&GhazyMarble 



Mb. I BenalHfftoa aad Ratlamd R« TU—Con. 



30 



39 
44 



Manchester. ^ * 



Arlington.' * 
Sbafbsbury. 

51 jN. Bennington. 

55, Bennington. 

61 T. &B. Junc'n. 



8 b. Camb. Sil. limest. 

U 471 



ii 
ii 
U 
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Bootoa aad liowell Railroad* 

Vermont Division. 





7 

13 

21 

83 

41 

49 

57 

62 

70 

73 

78 

86 

104 

118 

120 



Lunenburg. 
Miles Pond. 
West Concord. 
St Johnsbury.'* 
Danville. 
Walden. 
Greensboro. 
Hardwick.'* 
Woloott 
Morrisville. 
Hyde Park. 
Johnson. 
Cambridge Jun. 
Sheldon. 
Swanton. 
Maquam Bay. 



Lyman 6p. and D. Hur. 
C. Montalban. •«* 

B. Coos Group. "^ 
E. CaldfsMicaSoh.'^^ 



it 



D. Huronian. 

Ii 



ii 
ii 
ii 
It 
ii 
ii 



1370 
167t 
1166 
381 
705 
659 
086 
541 
478 
874 
160 



Passnmpsle Railroad* 




3 
12 
80 
34 
40 
45 
55 
68 
76 
84 
87 
94 
105 



Sherbrooke,P.Q. 
Lennoxville. 


1. 


Pre-Cambrian. **• 

ii 600 


North Hatley. 
Smith's Mills. 


" & 2-7. Silur'n. 
6-7. Silurian. 


Stanstead June. 


Granite. 




Newport, Vt 


E. 


Calc. Mica Schist'" 


Coventry. 
Barton. 






ii 

II 959 


West Burke. 






u 1040 


Lyndonville. 
St Johnsbury." 
Passumpiic. 
Bamet 






i( 741 

II 591 

Ii 

a 466 


Wells River. 


D. 


Huronian. **• 



81. Arlineton. A few miles east, in the edge of Sunderland, is the best-known esroosnre of the 
jimction of the Potsdam qnartzite with the nnconf ormably underlying gneiss of the dreen Monnt- 
ains. The blue quartz of the granite veins crossing the eneiss is recogmzed as the source of the grains 
of sand in the qnartzite. Also an excellent locality f orlhe SoUiOvw. 

82. St Johnsbnry. Eastern Vermont is largely nnderlaid by a mica schist having a micaceous lime- 
stone interstratifled with it, to which the name of ** calcif eroos mica schist " is appfled in the State r^ 
ports. It is called " Silurian " when it passes into Canada, and ** Montalban mica schist ^* in Massa- 
chusetts. Protracted studies show the strata to be disposed in a synclinal attitude, overlyingclay slate. 
Numerous areas of granite have been erupted through it, both in Vermont and Canada. There is an 
excellent development of this rock at St Johnsbuiv Center and at Danville. 

88. Fairlee. A few miles west of this station u the famous Ely copper-mine^or many years the 
greatest producer of the metal from the yellow sulphnret of any mine in the United States. Six 
miles west of Pompanoosuc are other copper-mines, and an establishment producing copperas. 

84. Norwich and Hanover. A few rods east of the station, on the east side of the Connecti- 
eut, the escar has been cat throogh by erosion, showing an anticlinal ridge of gravel underlying the 
terraces of Hanover Plain. The same ridge has been cut by White lUver at White River Junction, 
where the same structure is observable. 

85. Hanover. The collections of the Geological Survey of the State are placed in the Museum of 
the State Agricultm«l College. A marked f eanire is the arrangement of over three thousand litho- 
logical specmnens in geographical order, taken along thirteen parallel sectional lines across New 
Hampeh&e snd Vermont Colored geological proflles accompany the specimens, with the locations 
and dips indicated, so that one can discover the mutual relations of the rocks without the labor of 
travelmg over the country. In the same room is a large relief mi^ of the same States, colored geo- 
logically, upon the horizontal scale of one mile to the inch. 
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D. Huronian. 
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C( 
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Mb. I 
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( NonHch'* 



141 < & Hano- 

/ver,»«N.H. 
145 White River Jn. 



D. Hornblende Sdi. «** 



« 



IN 



Connecticut.*^ 



New York, New Haveii and ELaitford 
Railroad. 

New York and New Haven Division. 






New York. 


C. 


Montalban. 


02 


11 

14 


W'ms Bridge. 
Mount Yemon. 


Crystalline Limestone. 


17 


New Rochelle. 


B. 


Mid. Lau'n 


Gneiss.'* 


21 


Mamaroneck. 




i( 




22 


Harrison. 




(( 




24 
26 


Rye. 

Port Chester. 




(i 




29 


Greenwich. 




(i 




SO 


Cos Cob. 




i( 




84 


Stamford, Conn. 




C( 


18 


87 


Noroton. 




i( 




88 


Darien. 




%i 




42 


South Norwalk. 




(I 




46 
50 
61 


Westport. 
Southport. 
Fairfield. 






• 


56 

€0 


Bridgeport. 
Stratford. 


E. 


u 9 

Caldf 8 Mica Schist 


61 
€4 


Naugatuck Jun. 
Milford. 


D. 


Huronian. 




74 


New Haven. 


16 


. Triassie. 


10 



Hartford Diviflion. 



74 
80 



New Haven. 
North Haven. 



16. Triassie 



10 



Hartford DiviBion.~Cba. 



86,Wallmgford. 

89,rale8ville. 

92 Meriden. 

99Berlm. 
105;Newington. 
no: Hartford. 



116 
121 
122 
124 
127 
186 



Windsor. 
Windsor Loicks. 
Warehouse Pt 
Enfield Bridge. 
Thompsonville. 
Springfield. 



16. Triassie. 



(( 
u 

(C 
C( 

II 
11 
II 
It 
II 



Itl • 
•t 1 

19 
4« 



Shore Line Division. 



|New York. 

0,New Haven. 

2 Fair Haven. 

8 Branf ord. 
11 Stony Creek. 
16Guilford. 
20! Madison. 
28;CliDton. 
28,We8tbrook. 
81 Saybrook. 
83 Conn. River. 
84 1 Lyme. 
89 j South Lyme. 
43 East Lvme. 



C. Montalban. 

16. Triassia »• 

II 

Laurentian Gneiss. 
II 

Anthophyllitic Gneioi 
II 

II 

Gneiss. 

** light colored. 

Laurentian Gnei8& 
a 

u 



96. Hardwick. A few miles north, in Craftesbnry, is the celebrated concretionary granite, in 
which concentric balls of mica are nomeroosly interspersed, to which the local name of ** petmed 
bnttemnts " has been applied. 

87. NOTB.— The very minute description of the foliated crystalline rocks of Connecticut by J. G. 
Perci^ famishes the basis for the following attempted correlation of them with similar groups else* 
where. The Trias divides the crystalline into an eastern and western " Primaiy " — and Roman letters 
were used by Percival for the subdivisions of the western primary ejoup. A. is undoubtedly the Hu- 
ronian of the upper Connecticut. B. is the range of clay slate to the west, the same with tiiat in Ber- 
nardston. near Guilford, Vt., and the Ammonoosuc gold-field, N. H. C. is the calcif erous mica schist 
D. is proi>ably Middle Laurentian. B., F., O.. H., and I. belong to the Green Mountain gneiss, pe^ 
haps partly Montalban. K. is Lower or typical Laarentian. L., M., N., O., and P. are the Camoro- 
Silurian lime-stones and schists called Taconic by Bmmons. The A. and B. of the eastern Frfmaiy 
comprise both Lower and Middle Laurentian. Cf. is probably Montalban. D. and B. are the south- 
ward extension of the ancient Laurentian gneiss of Worcester County, and F. is closely allied to tito 
Montalban. 

Percival did not determine the nature of the " traps ^^ of Connecticut, but showed their arrange- 
ment in curves ; Professor Dana determined the constituent minerals to be pyroxene and labrai^^te 
with magnetite. Dr. G. W. Hawes confirmed this determination, but uses the name diabase instead 
-of dolerite ; Percival found, in both the eastern and western primary, systems of dikes parallel to 
the borders of the Trias entirely through the State; these are anhydrous, while those in the sandstones 
are mostly hydrous and an^gdaloidal. 
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B. ICddle Laureutian. 


47 


Campville. 




10 


Stepney. 
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(C 


68 
71 


Southampton. 
Easthampton. 


tt 195 
tt 169 


23 
26 


B.Wmdsor Hills. 
South Wmdsor. 


(i 


76 
80 


Northampton. 
Hatfield. 


16. Triassic and Syenite. 

tt 


27 


Bumham's. 


it 


86 


Whately. 


16. Triassic. 


29 


East Hartford. 


it 


88 


South Deerfield. 


tt 


81 


Hartford. 


tt 


98'Conway. 

95 Conway June. 


E. Caldf s Mica SchiHt 


Melrose Branch. 


tt 


16 


Melrose. 


16. TrifUBsia 


99 Shelbume Falls. 


Middle Laurentian. 


17 


Sadd's Mills. 


it 


108 Charlemont 


D. Huronian. 


19 


Ellington. 
Windermere. 


if 


llljZoar. 


tt 


21 


C. Montalban. 


116iHoosac Tunnel. 


B. Middle Laurentian. 


28 


West Street 
Rockville. 


tt 
tt 


128iNorth Adams. 


8-4. Camb. Sil. Limest. 


24 


Boston and New York Air Line. 


Providence Division. | 



6 


New Haven. 
Montowee. 


16. Triassic. 





Providence. 


14. Coal Measures. 


tt 


4 


Cranston. 


iC 


8 


Northford. 


tt 


7 


Oak Lawn. 


ti 


12 


Wallingford. 
MiddleSeld. 


tt 




Pontiac. 


tt 


18 


tt 


9!Natick. 


Laurentian. 


19 


" Centre. 


tt 


llJRiver Point. 


tt 


20 


RockfalL 


tt 


'Arctic. 


ti 


24 


Middletown. 


(( tt 


Centerville. 




26 


Portland. 


ti 


18 Qiiidnick. 




30 


Cobalt. 


C. Montalban. 


14 Anthony. 




83 


East Hampton. 


tt 


16; Washington. 




86 


Lyman Yiad. 


tt 


18 Coventry. 




89 


West Chester. 


B. Middle Laurentian. 


Summit 


A. Laurentian. 


44 


Tumerville. 


tt 


24 Greene. 




49 


Liberty Hall. 


»* 


27 Oneoo. 
29 Sterling. 


tt 
tt 


64 


Willimantic. 


tt 






S2'Moosup. 
85:P]ainfield. 


tt 
C. Montalban. 


ADDITIONAL RAILROADe IN MAINE. 


jPackerville. 


it 

(t 


St* Croix and Penobseot Railroad. 


40 Canterbury. 





Calais. 


Gramte and Syenite. 


Jewett City. 


tt 


2 


Milltown. 


tt "^ ti 


46lVer8ail]eB. 


tt 


6 


Baring, N. B. 


Syenite. 


48 Baltic 
51 Scotland. 
55 S. Windham. 


ti 




Princeton, Me. 


Calciferous Mica Schist 


tt 
B. Middle Laurentian. 


Sandy Rirer Railroad. 


68,WiUimantic. 





Farmington. 


E. Pre-Cambrian. 


New HaTen and Northampton R« R. 


8 
11 


N. Farmington. 

Strong. 

Phillips. 


" Mica Schist. 

tt (t 


New Haven. 

a r\ X iii- 


16. Triassic. 


18 


" with Limestone. 


6 
9 


ueuireviiie. 
Mount Carmel. 
Cheshire. 


it 114 
tt 166 


Banffor and iLatalidln Iron Worka R. R* 


16 





Bangor. 


Huronian. 


20 


Hitchcock. 




89 


Milo Junction. 


tt 




Plantsville. 




46 


Brownville. 


Cambrian slate quarries. 


22 


Southington. 


<t 10S 




Eatahdin I. W. 


Bog ore making char- 


27 


Plainville. 


tt 191 






coal-iron. 



The RAiLSOAnB oy Rhodb Island are given in the chapters on l&«A&«y(i\iT]A^\X;& vii<^^c>rKsv^5^'Ci.^3QX. 
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Massachusetts. 



j Bt Pbovsssob W. 0. Gbosbt, or thi Massachusetts Ihstxtutb or Tkchnologt, 

Boston, Mass. 



Table of the Geological Formations of Massachusetts. 



Cenozoic 



20. Quatemirj. 



{( 



19. Tertiary. 
it 



20 b. Champlain Clay and 

Gravel. 
20 a. Glacial Drift 
19 b. Miocene. 
19 a. Eocene. 



Mesozoic. 



16. Triassic |l6. Triaagjc 



Paleozoic. 



14. Garbonifer's 
(i 

6. Silurian. 
5. Cambrian. 



14 b. Coal Measures. 
14 a. Millstone Grit. 
6. Lower Helderberg. 
5. Acadian. 



Eozoic. 



i« 



4. Taconian. 

u 
ii 

8. Montalban. 



iC 



Ci 

cc 
i« 

2. Huronian. 



ii 



ii 
ii 
ii 

1. Norian. 



4 e. Taconian Schist. 

4 b. Stockbridge limesUme. 

4 a. Quartzite. 

8 f . Serpentine and Chlor- 
ite Schist 

8 e. Hornblende Bock and 
Sdiist, and Hydro.- 
Mica Schist. 

8 d. Argillite and Quartzite. 

8 c. Mica Schist (many yari> 
eties). 

8 b. Gneiss (many varieties) 

8 a. Granite. 

2 e. Limestone and Seipen- 
tine. 

2 d. Stratified Diorite, Slate, 
Quartzite, etc. 

2 c. Eruptive Diorite, etc. 

2 b. Petrosilex and Felsite. 

2 a. Granite. i 

1. Syenite, etc. 



Ms. 



Baatem Railroad. 



Alt. Ms. I 



Eaatem Railroad— Cbn. 



Alt 




2 
8 
5 
6 

11 

18 

16 

18 

21 

28 
28 
81 
84 



Boston.^ 

Somerville. 

Everett 

Chelsea.' 

Revere. 

Lynn.' 

Swampsoott 

Salem. 
Beverly. 

North Beverly. 

Wenham. 
Ipswich. 
Rowley. 
Knight's Cross.^ 



20 a. Glacial Drift ^^ 

6. Acadian Slate. ^ 

20 b. Clay and Gravel. 

20 a. Glacial Drift 
it 

2 b. Petrosilex and 

Felsite. 
2 c Eruptive Diorite, 
etc. 
1. Syenite. 
2 a. Granite. 
2 c. Eruptive Diorite, 

etc. 

ii 

2 a. Gran. & 2 a Diorite. 

ti 

** and 2 b. Felsite. 



\ 



87 
89 
48 
47 
51 
6T 
68 
68 
67 
70 
76 
80 
89 
94 
96 
108 
108 



Newburyport 

Salisbury. 

Seabrook. 

Hampton. 

Greenland. 

Portsmouth. 

Kittery. 

Elliott 

Conway Juna 

S. Berwick Jn. 

North Berwick. 

Wells. 

Eennebunk. 

Biddeford. 

Saco. 

Scarboro. 

PortUmd. 



2a.Gran.&2c.Dio.^<^ 

ii 

8 c Mica Schist, 
ii 

ii 

ii 

<i 17 

ii SI 

ti 

it 

it 

2 a. Granite. 
6. Cambrian. 

** and Granite. 
6. Cambrian. 
2. Huronian. 



ii 



13 



1. The central portion of BoBton, embracing the termini of all the railroads entering the city, rests 
on an unbroken drfrt formation : but numerous excavations and borings have shown that the under- 
lying rock is the Acadiah or Braintree slate. Artesian wells on Causeway and Providence Streets have 
penetrated the slate to depths of 1,700 and 2,600 feet. 

2. The hills tn Chelsea and vicinily are fine examples of lenticular drift hills or dmmllns. 

8. The adjacent rocky peninsula of Nahant consists chiefly of coarse diabase, which intersects 
Acadian slate and limestone at East Point 

4. This is an interesting localily. South of the station is the Parker River basin, which is a closed 
synclinal of Acadian slate and conglomerate, resting on banded petrosilex, and including contempora- 
neous beds of melaphyre. Within half a mile of the station, toward the northwest, are the DevU.'% IV«^ 
and Devil's Basin, abandoned quarries of limestone and serpentine, which. b&N^ «&ot^«\«^«)K^s&&xA ^\ 
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5 Weal Evereti 

6 MKldea. 

7 Uaplewood. 
B Linden. 

9 Cliftoudale. 



67 Conway June 


i c. Mica SchUt. 


69 .Salmon Falls. 


3 d. AtplUte. 






79' Rochester. 


3 c. Mica Schiat. 


87 Milton. 






ib.QDeia*. 


IiMiN. Wakefield 






" 






198!Conway. 


8 a. GroDite. 



d UaJiie SallroBda 



2 C. Erupt. Diorite, et 

2 a. Granite. 

2 c Erupt. DioritG, et 



m and Lawrence Bnmcli. 



,a Be&ver Brook. 
:6 Middleloii. 
;9 Boxford. 
4 Kortb Andover. 



9 c^ Erupt. Diorite, e 

2 d. Stratified IHor., < 
a c Erupt. Diorite, e 

3 b. Oneies. 



aiSomerTille. 
4'Edeeitortli. 
G Maiden. 

6 Wjoming. 

7 Melrost^. 

S Stoneliam. 

9 Greenwood. 
10. Wakefield. 
I2'Readipg. 



fl Wilm 



iglon 



GIOB 



nch. 



B Beverly. 2 a. Granite. 
la.Beverly Farma. " 

IB. Manchester.' " 

l7 MagnoliiL " 

:1 QlouccBler. " 

16 Rookport.' " 



laiWenham. 
:4; Hamilton. 

:g:Eaaex. 



12 o. Erupt. Diorite, et 
la a. Qranltc. 

Amesburj Branch. 



lington Jn. 

20 Lovell June. 

23 Andover. 

87 Lawrence. 

32, Bradford. 

33 1 Haverhill 

36 Atbin»in. 

38 Plaistuv. 

lllNewton. 

la.East Kingston. 

BlJEieter. 

64 S. Newmarket. 

67'Newmarkct 

62' Durham, 

64|Maiiburj'. 

fl7|Dover. 

72SalinDu Falls. 

78|N. Berwick. 

SB^Wellfl. 

90Kenuebunk. 
100' Shoo. 
I09|Scarhoro. 
nePortland. 



i 2 b, PotroBilei and 
I FeUite Breccia. 
b.PctroHiIei AFeleile. 
d. fetrat. Dio., etc *' 
b-Fel. treLBrecdJL 

b. PetroBilei k Pelrite. 

c. Erupt. Diorite, el& 

b. Gncias, " 



3 0. Mica Sch., Argil." 



3 d. Argillite, etc. 

" a. Granite. " 

d. ArpilUte. "" 

c. Mica Schist, ArpL 

a. Granite. 

, Cambrian. 



2. Huronlan. 



i7 PoPtamouth. 
il Newington. 
in Cushing'a. 



SiSomerrille. 
4 Glenwood. 
G I Bedford. 



n. Acadian Slate. ' 
S< I b. Champlain Cla;. 
5. Acadian Blete&Cone': 



, ... . „ . ij varieties ti pi 

the town are flue eipniores of the Sorian sjenila (I), boWi atrntiB 

8, The selebmted Blogiiw bench le ant far from tbe ntiition. 

T. Tbe moflt importAnt of tbe Capo Ann gnnlto-quurioB are j 



(2Vt, On the shore cortliDl 



mSBAC H US E TTS. 



Ms. I Georgem^D and 
10, Wakefield. 
ISLjimfield. 
15 W, PeabWy. 
19 Danvera. 
25,Topsfield. '■ 
28 Boiford. 
al Georgetown, 
34 Byfield. 
40 JJewburyport. 

31|OeorgetowiL 
34 Groreland. 
88 Bradford. 



20 Lowell Juno. 
22 Tewkabury. 
27 Lowell. 



e Rallraiid— Con. 

iwbnrjport ISTanch. 
c. Erupt. Diorite, etc. 
o.Limest. & Serpeat'ne 

c. EruptiTC Diorite. 

a. Granite. 

d. Strat. Diorite, etc. 
c Erupt. Diorite, etc. 



3 b. Oueiai. 

3 c Mica Schist. 

UID Bay Branch. 

S u. Granite. 

3 d. Argillite, etc 

8 c. Uica Schist. 



67 DoTcr. 

75 Gonic 

77 Rochester. 

85 f armington. I " 

BliNew Durham. i " 

B4JA110D. " 

fslAlton Ba;. '3 b. GnHss. 

BoaiSB BBd Lionell Hallroad. 



c 




20 a. Glacial Dri 


.1 


ionierviUe. 


S. Acadian Slate 


4 
li 


Col1(se UiU. 
West Uedfora. 




f 


Winchester. 


a e. Erupt. Dior. 


10 
11 


Wobuni. 




ir 


Wilmington. 


3 b. GaeiM. 


IV 


BUlerica. 




aa 


North Billerica, 




ac 


Lowell. 


1 c. Mica Schijt 


BSlNo. ChcldiBtord. 




BaiTrngflboro. 


i B. Granite. 




i c Mica SchisL 


45' Merrimack. 


I d. Argillite, etc 


4S Amberet. 


3 b. Gneisa. 


61 Milford. 




S5 Wilton. 


3 c Mica Sohi«. 


69 So. LjQdeboro. 


i b. Gneins. 


6'} 'Sreentield. 




71 Hancock June. 




7a Uancock. 




8:! HaiTisTille. 




89 Marlboro. 




9e 


Keene. 


" 



well HBilroBd— can. 



3 Somerrille. 

4 W. Somerville. 
B AilingtoQ. 

6 Arlingt'n H'ghta. ' 
9 East LeiingtOD, 

1 1 Lexington. 

IGjBedford. 

19 Conosrd. 

2l|Priaon Station. 



iQd Lanrf Dee Brancb<!S. 



38 Lawrence. '3 h. Mica Soliist. 

34 WilmingtoD Jn. |3 b. Goeias. 

35 N'ortli Reading. 3 d. Strat. Diorite, ei 
43 West Peabody. " 

4« Peabody. 'a c. Erupt. Diorite, e 

48 Salem. '1. Syenite, etc. 



aeiLonel]. 
29|N. Chehnaford. 
81 W. ChelniBtord. 
3S|Westford. 



Irook Branch, 

c Mica Scbiat. 
a. Granite. 



0! Nashua. 

6 Dunstable. 

9,East Groton. 
IB Weatford. 
IB^EaBi Littleton, 
20; North Acton. 

23'PriBDn Station, 



ao a. Glacial Drift. 



S|At1antia, 

7 1 Point of Pines, 

B West Lynn, 



30 b. Beach Gra?aL 

2 b. Petroflil, and Felaite 



B. The Chelmsford graoite, so called, la 

S, This rallnMd mna from Beachmont t 

able barrier thrown ap br the aurf between 

10, The celebrated Triinbice Quarrr, a i 
flne Ipecimeni of ParadoildH Harlanl. 1b 
Bivtt, two miles »uthBast of IJnlncy itattoi 

11. Fall River la on the boandar; betw< 



Point of Pinee on the crest of ReTsre Beach, a remark- 
le sea and the manhee of Hevere and Ban^H, 
larry In the Acadian slate, which has afforded large and 
1 the bank! of Eayward'B Creek and Wejmonlh Fore 
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Mb. I 



OM Coloay Rmllroad. 




8 

4 
5 
6 
1 
8 



Boston.^ 
Savin Hill. 
Harrison Square. 
Neponset. 
Atlantic 
Wollfiston. 
Quincy.^° 
9 Quincy Adams. 

10 Braintree. 

11 South Braintree. 
14 Randolph. 

17 Stoughton. 
22 North Easton. 
24 EastoD. 
80 Raynham. 

86 TauntOD. 

87 North Dighton. 
89 Dighton. 
42JSomarset. 

48 Fall River." 
64 Tiverton. 
66|Bri8tol Ferry. 
68 Portsmouth. 1* 
eS'Newport.^' 



20 a. Glacial Drift ^ ° 
6. Acadian Conglom. 






(i 



20 a. Glacial Drift 
6. Acadian Slate. 
2 a. Granite. 



It 
ti 
(t 



2 c. Eruptive Diorite. 

2 a. Granite. 

14 b. Coal Measures. 



it 

ct 



14 a. Millstone Grit 



(t 
tt 
ti 
ti 

tt 



14 b. Coal Measures. 



it 



Bridgewater and Myrick's Division. 



1 1 jSouth Braintree. 
15;Holbrook. 
17 East Stoughton. 
20 Brockton. 
21jCampello. 
26 Bridgewater. 
84 Middleboro. 
42 Myrick's. 
46 Assonet. 
60 Fall River. 11 



2 a. Granite, 
tt 

it 

it 

14. Carboniferous. 

it 

it 
it 

8 a. Granite. 

14 a. Millstone Grit 
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Shawmut and MUton Branches. 



Harrison Square. 
Shawmut. 
Cedar Grove. 
Milton L. MiUs. 
Mattapan. 



6. Acadian Conglom. 
6. Acadian Slate. 
6. Acadian Conglom. 



it 
it 



Granite Branch. 



Atlantic. 
E. Milton. 
West Quincy. 1* 



6. Acadian Conglomer. 
6. Acadian Slate. 
2 a. Granite. 



Ms. I Plymonth and South Shore DlvlBioii. 



10 Braintree. 


2 a. Granite. 


HE. Braintree.1^^ 


6. Aeadion SUte. 


12iWevmoutlL 


'* and 2a. 


18;N. Wj^mouth. 
16 East Weymouth. 


2 a. Granite. 


M 


16 


West Hingham. 


6. Acadian Conglom. 


17 


Hingham. 


2 a. Granite. 


19 


Nantasket 


(C Its 


22 


Cohasset 


u 


26 


Egypt 


Ci 


27 


Scituate.1* 


20 a. Glacial Drift 


80 


E. Marshfield. 


(i 


84 Marshfield. 


ti 


86 Webster Place. 


tt 


88 


Duxbury. 


u 


89 South Duxbury. 


(i 


42. Kingston. 


Ci 


46 Plymouth." 
11 South Braintree. 


C( 


2 a. Granite. 


16 S Weymouth. 


ti 


18 


N. Abington. 


it 


21 


S. Abin|rton.i6 


14. Carboniferous. 


24 South Hiftuson. 


ti 


80 Plympton. 


20 a. Glacial Drift 


83 
18 


Kingston. 


ti 


N. Abington. 


2 a. Granite. 


20 Rockland. 


u 


26 Hanover. i« 


14. Carboniferous. 


Cape Cod Division. 


84 


Middleboro. 1^ 


20 a. Gladal Drift '* 


89 Rock. 


3 a. Granite. 


46;Tremont 


20 a. Glacial Drift 


49.Wareham. 


u « 


64 


Buzzard Bay. 


tt 


62 


Sandwich. 


ii 11 


69 


W. Barnstable. 


it ST 


73 


Barnstable. 


it 67 


76 Yarmouth. 


ft 40 


80 So. Yarmouth. 


ti 


84; Harwich. 


ii 


89, Brewster. 


ii 


94 


Orleans. 


ti 44 


97 


Eastham. 


it 18 


103 


Wellfleet. 


U 14 


111 


Truro. 


it 


120 


Provincctown. 


ti 



granite (3 a). There are important quarries in 
erate contain Primordial forms of lAngtUa. 



the granite, and the quartzite pebbles in the conglom- 



12. The most extensive coal-mines in New England are at the Coal Mine Station in Portsmouth. 

13. The shore east and south of the city gives a very good section of the Carboniferoos strata. 
The chasm called Purgatory is on the shore two miles from Newport Newport Neck is chiefly com- 
posed ofgranite and metamorphic slates. 

14. The important granlte-qnarries of Qoincv are chiefly in the immediate vicinity of this village. 

15. Outcrops are almost onknown between Scitaate and Plymonth, but the drift probably rests tt 
most points on Haronlan grrmite (2 a). 

16. The drift of this region is thick and unbroken, and there is much doubt concerning tiie bound- 
aries of the underlying formations. 

17. South and east of Middleboro the rocks are very rarely exposed, and Barnstable Conn^. in 
which the greater part of this division lies, does not include a sin^e outcrop. The clifb near Hudi- 
land Light, in Truro, on the extremity of Cape Cod, afford fine sections of the drift deposits, andiSso 
include fragments of calcareous sandstone, filled with characteristic Eocene fossils, indicating the 
occurrence of Eocene strata under this part of Massachusetts Bay. 
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WuQd'i! Holl Bnncti. 



64|Bi]Z£Brd Bay. 
08 PocasBet. 
62 N. Falmouth. 
66 West Falmouth. 



Middteb' 



ODnd TsimtoTi Bnnch. 



84 mddleboro. 120 a. Glacial Drift. 
S9 East Taunton. 14. CarbomferouB. 
44 Taunton. | " 



FBJl River. Warren, ai 



Fall River.'' 
Swansea. 



It. CorboniferouB. 



Me. I FIli:bbiug and Tauntflu D: 
48JMedfici£ 
BOlWalpole. 

South Walpole. 

Foiboro. 

HuiBfleld. 

Hortoa. 

TanntoD. 



14. CaTboniferouB. 



Lowell and Frunbigbain DlviBloa. 



Lowell. 
Chelmsford. 
S. Chelmsford. 
Carlisle. 

Concord Jnnct 
North Sudbury. 
Sudbury. 
South Sudhurj. 
Framingham. 



2 d. Strat. Diorit«. 

3 b. Oaeise. 



Fall River." 




Hemlock. 


S a. Granite. 




S b. GneiBfl. 


New Bedtonl. 





Tauotos. 
Myriek'a. 
Bralej'B. 
Acuabuet. 
New Bedford. 



U. Carboniferoug, 



OIBoBton. ' 

2RoibiU7. 

4 Jamaica Plain. 

g' Forest HillB. 

6 Mount Hope. 

T Oiarendon Hills. 

BjHjde Park. 

9 1 Read villa. 
14 Canton Junct 
Is Canton. 
lB| StougbtQP. 



Tannton. 

BarrowBTille, 

Attlebora 



14. Carboniferoug. 
14 b. Coal Ueasures. 



Sharon. 
East Foiboro. 
HansSeld. 
West Manafield. 
Attleboro. 
North Attleboro. 



Fitclibarg and Toanton Blvlal 



Filohburg.'* 
W. Leomfnater. 
Leorainiter. 
Pratt's JonatioD. 



Sterling. 



8 0. Mica SchlBt. 



Clinton. 
Bolton. 
West Berlin. 

Northboro. 

Uarlboro. 

Sonthboro. 

Fayyille. 

FrainiD^hun. 

8. Framingham. 

iSherbom. 



j3c M 
} 3 a. 



Mica Schist and 



3 d. Ai^lUte, etc 

GraniM. 

Mica Schist. 
'3 h. Gneisa. 






2 c Erupt. Diorit«. ' 



14. Carboniferous. 



GiForest Hill. fi. Acadian Conglon 

e.Roslindale. 0. Acadian Slate. 
8, West Roibury. " 

lO.Dedham. 3 «. Granite^ 



Boston. 


20 a. Glacial Drift. "■ 


3 Dudley St. 


i. Acadian Congiom. 


4 Mount Bowddn. 




BiDorcheBtar. 


I. Acadian Slate. 




2 h. Petrosil. & Felsite. 


8 Hyde Park. 


S. Acadian Congiom. '1 


OiReadville. 




1 Elmwood. 


a a. OraniM. 


3 Ellis. 




G|Norwood. 


" 
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New York uid New Eadaad Rmilread— 

Ms. I Condnved. 



19,Walpole. 
28iNorfolk. 



27 
80 
86 



Franklin. 

Wad8worth*B. 

Blackstone. 



40llron8tone. 



46 
48 
52 



East Douglas. 

Douglas. 

East Thompson. 



14 a. Millstone Grit 
2 c Eruptive Diorite. 



it 
it 



197 



8 c. Mica Schist 
8 b. Gneiss. 

i( 017 

it 
it 



Soathbridge Sxtensipn. 



52 

58 
59 
64 
67 
70 



East Thompson. 
East Webster. 
Webster. 
Quinnebaug. 
West Dudley. 
Southbridge. 



8 b. Gneiss. 

8 c Mica Schist. 

it 

u 

8 b. Gneiss. 

ti 



Woonsocket Diyieion. 





10 

12 
14 
16 
20 
25 
29 
85 
88 



Boston.^ 
j Newton Upper 
} Falls. 
Needham. 
Charles River. 
Dover. 
Medfield. 
Medwaj. 
N. BelUngham. 
E. Blackstone. 
Woonsocket 



20 a. GUdal Drift ^^ 
>■ 6. Acadian CongL 

2 b. Petrosil. & Felflite. 

2 a. Granite. 

ti 

2 c. Eruptive Diorite. 
ii 

8 c. Mica Schist 
It 



Norwich Division. 



Worcester.^* 

4 Auburn. 

9 North Oxford. 
11 Oxford. 
16 Webster. 



I 



8 c. and d. Argillite 

and 8 a.andb. ^^'^ 

8 c. Mica SdiiBt 
it 

(i 
8 b. Gneiss. 



Hartford Division. 





1 



Springfield. 

E. Longm^kdow. 



16. Triassic 

it 



176 



Providence Extension. 



27 
81 
88 



Franklin. 

W. Wrentham. 

Diamond HilL 



2c.Erupt Wo., etc«9« 

2 a. Granite. 
8 b. Gneiss. 



ProTidenee and Woreeater Rallre«d. 



16 
18 
S5 
81 
85 
88 

44 



Woonsocket 

Blackstone. 

Uxbridge. 

Northbridge. 

Sutton. 

Millbury. 

Worcester.*' 



8 c Mica Schist 
it 

8 b. Gneiss, 
it 

it 



! 



197 
131 
S69 
831 
it 198 

8 c and d. Argillite. 
and 8 a. andb. ^^^ 



Ms. I Beetea mn4 AShmmj Railroad. 



OBoston.^ 
5 Brighton. 
7! Newton. 
10 Aubumdale. 



12 



j Newton Lower 
I Falls. 

13 Welleslej Hills. 
ISWellesley. 

ISlNatick. 

21 |S. Framingham. 
24 1 Ashland. 
28'Southville. 



82 
88 

44 

58 

57 

62 

67 

69 

78 

79 

84 

89 

92 

99 

108 

116 

120 

126 

181 
185 
188 
142 
146 
151 
159 
162 



Westborough. 
Grafton. 

Worcester.^* 

Rochdale. 

Charlton. 

South Spencer. 

Brookfield. 

West Brookfield. 

Warren. 

West Brimfield. 

Palmer. 

N. Wilbraham. 

Indian Orchard. 

Springfield. 

Westfield. 

Russell. 

Huntington. 

Chester. 19 

Middlefield. 
Becket. 
Washington. 
Hinsdale. 
Dalton. 
Pittsfield. 
Richmond.* 
State Line. 



20 a. GUdal Drift >• 
6. AouLSL ACootjL** 

«« 41 

ct «t 



t 



20 a. Glacial Drift 



2 a. Granite. 

it 



141 



I 



1 



2 a. and d. Gnuiite k 

Strat Diorite. ^^^ 

8 b. Gneiss. i" 

ti lt4 

(t set 

« 8«l 

« 8«l 

8 c. & d. Schist k A^ 

gillite, alao 8 a. & bi 

Gran. & Gn«lfl8. «" 

8 b. Gneiss. »" 

ti 118 

« T04 

M COS 

« C04 

«( S98 

« 891 

« ttf 

« SC4 

S41 
TO 
14T 
S7I 
STI 

8 c. Mica Sdiist and 

8 e. and f. 

8 b. Gneiss. <>< 

« isor 

U 14IT 

M 1411 

119t 
1011 
1047 

4 c Taoonie Schists. ^^* 



16. Triassic 

it 

Ci 

8 c. Mica Schist 

ct 



J 



4 a. Quartzite. 
4 b. Umestone. 

tc 



Brookline and Newton Highlands Branch. 




4 
6 
8 
9 



Boston.^ 
Brookline. 
Reservoir. 
Newton Centre. 
Newton Highl'ds 



20 a. Gladal Drift ><^ 
6.Acad.SL &Con|^ *' 



iC 



46 



Milf ord Branch. 



21 
26 
26 
80 
12 



S. Framingham. 
East Holliston. 
HoUiston. 
Braggrille. 
Milford. 



8 b. Gndss. 
u 

u 

ii 

CI 



ICt 

101 
191 

S44 



18. The Worcester slates include a bed of anthracite one mile east of the city. It was mined filttj 
years ago, and granite is now quarried in that yicinitr, on Millstone Hill. 

19. The emeiy-mine, one naif mile from the station, is an important mineral locality. One mue 
west of the station the railroad crosses an immense bed of serpentine (8 f). 

20. The Taconian limonite deposits are extensively mined m Richmond, and the celebrated boolder 
trains are in the western part of the town. 



waA AltUBT RBllNad-eon. 



:8 Jameaville. 
a\S. Oiford Mills. 
i6 Howailb'a. 
I0| Webster Mills. 



WiitB Rival Branch. 



Wiuchendon. 


Sb 


GneiM. 


B Baldwinville. 






10 Tefcpleton. 






la WilUanisrille. 






22 Cold Brook. 






SG'BarrePlriinB. 






83GilbenvlUe. 






87 Ware. 






45 Thnmdike. 






49 Palmer. 






Athol BTRacb. 




Ifl. 


Criwiio. 








ll'Red Bridge. 


3 t 


Gaeies. 


17lTlirte RiTers. 






19:BoDd>imie. 






as, West Ware. 






27 Enfield. 






81 Greenn-k'h. 






88 Xoitb Dana 






40 Now S&tem. 






43 South Athol. 






49' Athol. 




ite 


PittsaeldandN 


rth AdUBB Brancb. 


ORtlsaeld. 


4b 


Limestone. ">"> 


8Colt«rille. 






6 Berkshire. 






• Cheshire." 






13:Cheshire H&rb'r 












aoNonfa Adams." 




" «" 



kHB, Had Hoohcib 



Woreeeter. ' ' 
West BojlstoD, 
Sterling June, 
Glhitoii. 
Lancaster." 

Ayer June. 

Qcototi. 

Papperell. 



8 d. Argillite and c 

" and S a. 
Uica SchUl. 



4fl,N«ahua. 


ScMicScbisL 


49iHadson, 




67! Windham. 








70.FremoQi. 










) b. OneiM. 


88 Barrington. 


i c. Mica Schist. 


93 Gouic 






" 



Boilan. Barre, and Gardner Rnllrmd. 



Worcester.'" 


So 


&d.and3ii.&b.''" 


Barber's. 




Mica tM:hJet. 


Chaffin's. 






Holden. 






JeffeiBon'8. 


Kb 




Broolts. 


















Gardner. 






Winch endon. 




" '"' 



20 a. Glacial Drift. 



SomepTille. 


B. Acadian Slate. 


Caicbridge. 








WavarlT. 








itony Brook. 


i c. Erupt Diar,, etc 


Weston. 




Uncoln. 


3 d. Strat. Dior., etc. 


Concord. 












[-iitleton. 


" and 3 c. 


A;er Junction. 


1 c. and 3 d. 


Shirley. 


S d. Argillite, 


Lunenburg. 








Fitchburg." 


" &Sa.&b. 


Wachuaeit, 


S b. Gneiss. 






Gatdner. 




Bttldwinville. 




Bovftlston. 








andSa 


Wendell. 


8 .. Granite and 8 b 



SI. Tba celebiatad ..»...u.^ _».. .ui.~ . 
Tsconlc qnaitilte, and 1> miMt eztenslvelr qn 
~. AttbeNatunlBridgejOneaiulabatf 
' " - w, and a luge 



the Taconlc UiDsatoiw, ai 



a acquit* oT l^ncastcr Is noted lor the munerona 
~^. BdlaKme'HllI, tannudlstelf smith of tbe cltr, and 
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Hoonc Tannel Roate— Cbn. 



119 

122 
128 



98;Miller's flails. 
102|Montagae. 
106!Greenfield. 
110 West Deerfield. 
114BardweirB. 

fShelbnrae 
Falls." 
Buckland. 
Charlemont. 
182 Zoar. 

186 Hoosac Tun'l.** 
Hoosac Mount. 
Do., E. Summit, 

over TunneL 
Hoosac Tmmel, 

East Portal. 
Do., Cent Shaft. 
Do.,We8t Portal. 
148 North Adams.*" 
148 Williamstown. 
152 PownaL 



8 b. Gneiss and 8. *^* 
16. Triassic. »" 

'' Sandst & Trap. 

*' and 8 c. 
8 c. Mica Schist. 



181 
S38 



V 8 b. Gneiss. 
8 c Mica Schist 

it 
8 e. and 8 f . 



480 



4 b. Limestone. 



1610 

tt69 

709 
819 
T59 
686 
580 

and 4 c 



Watertown Branch. 



6 

6 

8 

10 



Fresh Pond. 
Mount Auburn. 
Watertown. 
Waltham. 



20 b. Champlain Clay. 
6. Acadian Slate. 



14 
it 



Marlborough and Hadson Branch. 



26 
28 
31 
82 
84 
88 



South Acton. 

Maynard. 

Whitman's Cros. 

Rockbottom. 

Hudson. 

Marlboro. 



3 b. Gneiss, 
it 

{{ 

u 



199 



ttl 
S78 



Me. I Peterboro and Shirty Bmnch. 



86 
40 
44 

46 
48 
62 
66 
60 



Ayer Junoti<nL 
West Groton. 
Townsend Harb. 
Townsend Cent'r 
W. Townsend. 
Mason Centre. 
Pratt's. 
Greenville. 



8 c and 8 d. «" 

8d.Aigillite. 

8 c Mica Schist 
8 b. GneiM. 

Ci 

M 4fl 

a 



Toner's Falls Branch. 




8 
6 



Greenfield. 
Montague City. 
Turner's Falls,' ^ 



16. Triassic. 



Til 
Iff 

no 



New liOBdon Northers Hatlr— i. 



60 Stafford. 

61 Monson. 
66. Palmer. 

68 j Three mvers. 

7o| Barrett's June. 

76!Belchertown. 

SOlDwight's. 

86[Amherst 

88 

91 

94 

96 
100 
108 
109 
111 
116 
121 



North Amherst. 
Leverett. 
Mount Toby. 
Montague. 
Miller's Falls. 
Northfield Pms. 
Northfield. 
South Vernon. 
Vernon. 
Bhittleboro. 



8 b. Gneias. 



ti 

u 



SSf 

Iff 
iff 
t4f 
ttl 



8 a. Granite. 

8 b. Gneiss, 
(ft 

8 a. Granite. 

(( 

16. Triassic. 

(« Iff 

" fmd 8 b. »•« 

8 b. Gneiss. 
16. Triassia 
8 a and 8 d. 

u 
u 



25. The falls of the Deerfield River are near the station, and are interesting on accoont of ttf 
nnmeroas large pot-holes exposed, and the contortions and metamorphism of the ffneiss, which hot 
marks an important anticlinal axis. One mile west of the station ancient pot-holes are eaq>oaed is 
the railroad cat. fifty feet above the present bed of the river. 

86. The rocks traversed by the tannel are well shown In the vast deposit of dSbris between tte 
station and the eastern portal. The side of the mountain above the portal is serpentine, the same bdt 
that crosses the Boston and Albany Railroad near Chester. One half mile east of ttie station is ft 
qaany in soapstone and chlorite schist, affording areen foliated talc. 

Travelers on the Boston and Albany, and Htchbarg Railroads, have a good opportunity to observe 
the stratigraphy of the moontainoas district between the Berkshire and Connecucat Valleys. 

The main Hoosac range is probably an overturned or broken anticlinal, the exposed beds nesiiy 
all dipping to the east A synclinal axis is reached at Chester, on the Boston and Albany line, sod 
near Zoar, on the Fitchburg. 

Beyond this the strata dip to the west until we reach the anticlinal axis at Shelbnme FaUs, on tlM 
Fitchbm^, beyond which they dip to the east again for about eig^t miles, or nntU covered by the Tri> 
assic beds. 

The second anticlinal Is not exposed on the Boston and Albany road, passing under the Triassie 
before it reaches that line. 

27. The noted locality of fossil footmarks is on the west bank of the river, one and a half miles 
above the village. W. W. Draper was the first person to observe them, in 1885. He suggested that 
they were '* turkey tracks made two thousand years ago." His impressions were communicated to 
Colonel Wilson, who called the attention of Dexter Marsh to them. Mr. Marsh collected many fine 
slabs, and showed them to Dr. James Dean, who requested Professor E. Hitchcock to investigate them 
scientifically. This was done, and the results accumulated in the Hitchcock Ichnological Mnsenm at 
Amherst, where are over twenty thousand separate ichnites, illustrating about one hundred and sixty 
species, all from the Connecticut Valley. 

28. This is the locality furnishing for the Amherst Museum the large rows of tracks of Brcntoeoum 
Oiganteum, the largest of the Triassic birds. Across the river, in South Hadley. is an exceUent local* 
ity of Otozoum Mowlii, so named for Pliny Moody, who was the first person in the Connecticnt Vall^ 
known to have observed any of the footmarks. A specimen is preserved which he dug up in 1800^ 
saying that " the tracks were made by Noah's raven.^' 

29. This is the town where the celebrated Helderberg limestone crops out. It is believed to be a 
remnant of a once extensive deposit, preserved accidentally from erosion, and resting upon or folded 
beneath the Coos quartzite. 
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4 

6 

8 

18 

16 

17 

21 

14 

26 

28 

88 

86 

48 

60 



Springfield. 
Ghicopee. 
Ohioopee Falls. 
Holyoke. 
Smith's Ferrv. 
Mount Tom.*** 
Northampton. 
Hatfield. 
North Hatfield. 
YHiateley. 
South Deerfield. 
Deerfield. 
Greenfield. 

Bemardston.'^ 

South Vernon. 



16. Triassie. 

it 

it 
' it 
tt 
it 
it 

16. Triassia 

it 

it 
tt 
it 
it 
it 



"To 

79 

94 
ISS 



{ 



and d. 
3 c. and 8 d. 



and8a.i«» 

172 
186 
807 

SBl 

181 

and 8 c 

869 



New HaTen and NortluuiiptOB Railroad. 


47 


Oranby. 


16. 


Triassie. 


66 


South wick. 




ii S4S 


61 


Westfield. 




tt 147 


68 


Southampton. 




ii 196 


72 


Easthampton. 




it 169 


77 


Northampton. 




" and 8 a."« 



New Ha 

Ms. I 



and NorthaiiiptOB 

CkmUnued, 



80|Florence. 



82 
84 
86 



88 
93 
99 



Leeds. 

Haydenville. 

Williamsburg. 



South Deerfield. 

Conway. 

Shelb'mePl8.«« 



8 a. Granite. 

it 



it 

it 



t7S 

166 
4SS 

and 8 c *»• 



16. Triassia 
3 c. Mica Schist. 
8 b. Gneiss. 



S07 
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Honaatoiile Rmllroad* 



76! Ashley Falls. 



79 

86 

87 

89 

91 

98 

99 

102 

106 

110 



87 
96 
98 



Sheffield. 

Gt Harrington. 

Van Deusenville. 

Housatonic. 

Glendale. 

Stockbridge. 

Lee.»o 

Lenox. 

Deweys. 

Fittsfield. 



Van Deusenville. 
W. Stockbridge. 
State Line. 



4 b. Limestone, 
it 



it 
it 



4 a. Quartate. 

and 4 b. 
4 b. limestone. 



it 
ii 
it 
It 



lOlS 



4 b. Limestone. 

it 

4 a Taconian Schists. 



30. The Taconic limestone is here a beautiful white marble, and it is extensiyely quarried. Less 
important quarries, worked for lime or marble, occur the entire length of the Berkshire Vallev. 

81. Amesbnry. This and the adjoining towns, also the immemate city of Boston, are chiefly oc- 
cnpied by a profusion of lenticular-shaped curift hills, believed to be moraines of ancient glaciers, and 
diiierent from the usual ground moraine of glacial drift. The hills may be two hundrMl feet high, 
and their longer axes run southeasterly, being parallel with the course of the striee in -the neighbor- 
hood. They consist of till, and resemble the drumlins of Scotlimd. They also occar conspicuously 
in southern New Hampshire, and other parts of New Bneiand, and in western New York. In the Mer- 
rimack and Connecticut Valleys a few nave been found naving a direction to the south and west of 
south, but agreeing with the course of adjoining striee. 

82. Plymouth. This township is said to contain thre» hundred and fifty-six ponds. These lie in 
hollows of the drift. 

38. Wood^s HoU. The extreme terminal moraine of the ice-sheet, which constitutes the " back-^ 
bone '' of Long Island, also Block Island, and the hilly part of Martha's Yineyard. from Gay Head to 
Vineyard Haven. It also appears at Chappaquiddick and Tuckemuck Islands, and forms Saul's Hilla 
and Sankaty Head on Nantucket. A second terminal moraine^ five to fifteen miles north from the 
toreffoing, extends on the north shore of Long Island, from Port Jefferson to Orient Point, forms Plum 
and Fisher's Islands, reaches along the south shore of Rhode Island, from Watch Hill nearly to Point 
Judith, forms the chain of Elizabeth Islands, and continues on the peninsula of Cape Cod, from Wood's 
Holl to North Sandwich, and thence east to Orleans. 

The portions of Martha's Vineyard, Nantucket, and Cape Cod, south of these moraines, and also 
Bastham, Wellfleet, and Truro, are modified drift 

Manomet Hill, east of Plymouth, is a moraine connected with that of Cape Cod and the Elizabeth 
Islands. 

84. The numbers attached to the Norian, Huronian, Montalban, and Taconian. and their subdivi- 
sions, are used for convenience in this chapter; they only apply to Massachusetts, and are not in- 
tended to indicate correlation with formations similarly numb^^d in other iMurts of tne book. 

Notes 81, 32. and 88 are by Prof. Warren Upham ; and 28 and 29 are by Prof. C. H. Hitchcock^ 
from the first edition. 
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New York, 



Bt James Macfablane.^ 



GEOLOGICAL FORMATIONS OF THE STATE OF NEW YORK.2 



s 
g 

p 



FORMATIONS AND SUB-DIVISIONS. 



20i Quaternary! 



16. Triassic. 



12. Catskill. 
11 b. Chemung. 



f 3" Portage 8.. s., 
11 a. Portage, < 2. Gardeau shales. 

11. Chasaqua shales. 

10 c. Genesee. 

f3*T.ully Limestone. 
10 b. Hamilton.^ 2. Moscow shales. 

Hi Hamilton snafes. 



10 a. Marcellus. 



9c.y.Held'beri 
or Corniferou 



9 a. Cauda Galll. 
3 Oriskany. 



. Seneca I. s. , 
I.Corniferqusl.s. 

J.Onond^a.l. s. 

I.Schoharie. 



•Consisting in the ascending order of : 1, the 
Tentaculite limestone; 2 Pentamerus limestone; 
8, Delthyrus shaly limestone ; 4, Encrinal lime- 
stone ; and 5 Upper Pentamerus limestone. 



FORMATIONS AND SUB-DIVISIONS. 



9 
GQ 

o 

em 



7. Lower Helderberg.* 

6. Waterlime. 

6. Sallna orOnondaga Salt group. 

5 c. Niagara^ 

5 b. Clinton. 

8a. Medina,!^. ^edla|8S"n|t$r- 



O 

* i 

02 O 



5S 



4 c. Hudson Rlver,^ 2! Frankfort. 
. . ,, . C sh. «s. s. 

4 b. Utica. 

4 a. Trenton^ _ 

seye 



i,i2! Black River I. s. 
11. Birdseye I. s. 



n-SA 



erous> 



2bi Potsdam=dicellocephaIu8 beds. 
2 a. Acad i an= paradozides beds. [Note 1 
2 d. Georgian =olenellus beds. 



ea 

.a 



Id. Montalban. 
1c. Norlan. 
la. Laurentian. 



GEyKBA.L NoT£. The State of New York is to the geologist what the Holy Land is to the Chris- 
tian, and the works of her Paleeontologist are the Old Testament Scriptures of the science. It is a 
Laurentian, Cambrian, Silurian and Devonian State, containing all the groups and all the forma- 
tions of these long ages, beautiAiUy developed in belts running nearly across the State in an east 
and west direction, lying undisturbed as originally laid down. Railroads running north and south 
pass over a number of the formations in short distances, while those running east and west run for 
long distances on the same formation, as for example the N. Y. C. A H. R. R. R. on the 6. Salina, and 
the Erie Railway on the 11 b. Chemung. In the eastern part of the State the formations are more 
irresularly disposed. New York localities are those to wnich we must always go back as the stand- 
ard by which any disputed formation of these ages is to be tested. 

1. The author has bestowed more of his own labor and research on the local geologv of this 
Slate, than any other, having besides diligent study of all the official reports, made personal observa- 
tions of the exposures of the formations in traveling for manv years on all the railroads. It was from 
making geological notes on the margin of railroad timetables that he conceived the idea of this 

geological railway guide book for the State, and by calline in the aid of scientific gentlemen of other 
tates, he has been enabled to extend it over the whole tfnited States and Canada. To Prof. James 
Hall, of Albany^ the State Greologist, he is indebted for much information as to some of the localities 
in this State. [Note to first edition.] In revising this chapter the editor has made changes in the 
first edition only where recent investigations have rendered them necessary. In the revision he 
has been advised by the gentlemen whose names appear as authority for new lines and new notes 
and especially by Prof. w. B. Dwight of Vassar College. When no authority is given for any portion 
of the chapter, it will be understood that it has been taken f^om the first edition. J. R. M. 

2. The taole here given is not satisfactory to all of the contributors to this chapter, but, where 
terms are used by them in a different sense, the change is indicated bv the number or otherwise. 
The Cambrian, as given in the table, is also divided into Lower (2 &}, Middle (2 a.) and Upper (2 b.). 
In the first edition "Cambrian" included 2 b.— 4 c.and was divided into Lower (2 b.), Middle (3 a., S b. 
(Quebec^ and 3 c. (Chazy) )? and Upper (4 a., 4 b., and 4 c.) J. R. M. 

3. NT. T. 0. A H. R.'K. R. Grades gavsxd bt Gxolooical Stbvotubs.— This railroad undoubtedlv 
occupies the finest locality for an east and west railroad in the United States. It owes this to geologi- 
cal structure^ the outcrop of the formations running east and west, and the Salina or Onondaga, 
Utica and Hudson River soft shales are cut into low valleys through which the teiVcck«jl«xA'^i\% 
Canal are built If the formations had run north and south, as they do \li'Pe1[i'Si«klV^«Xk^Bl^'^%xl^axA^^^A%^ 
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11 
12 
13 
16 
19 
20 
22 
25 
29 
80 



New York.i»» 
Spuyten Duyvil. 
Riyerdale.^ 
Mt St. Vinoent. 
Yonkers. 
Hastings. 
Dobb's Ferry. 
Irrington. 
Tarry town. 
Scarborough. 
Sing Sing,* 



;See Note 4. 

1 a. Laurentian. 
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New York OMitnd and Hudaoa Biver 
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88 
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Croton. 
Grugers. 
Montrose.* 
Peekskill. 

{Ft. Montgom- 
ery. 
HighUnds. 
( Garrison's. 
\ (Weit Point.) 
Cold Spring. 
Cornwall.* 



II a. LaarentuuL28itt "^ 






M 


's: 




• 


94 


8 - 




•at 




II 




ff 


M 


r 




I 


« 


f 


it 





and been turned up edgewise, the hard sandstones would hare been high ridg^es and perhaps moo* 
tains to oTercome^ thev are ererjrwhere from the Mohawk Valley to Alabama. If eren the line* 
stone ridge of the Belderberg range, which bounds this ralley on the south, had taken a niMrtben 
direction, as the 2-4. formations do, a tunnel would probablT hare been neoesaaiy. Ii 
the western part of the State these Helderberg limestones continue, out not as a prominent ridii. 
The road via Genera, runs on them at Auburn, Clifton Springs, etc., but with less fisTorable gndai 
than the direct road, and at Bufifklo they are lerel with the plain. It should be added that toe sM 
Laurentian mountains at Little Falls and at Peekskill hare been doren from top to botlmn, thv 
opening the gateways for the traffic and trarel of the West The popular impression that New Toik 
is a lerel plun like the prairies of the West, derired from trareling on the N. Y. O. * H. R. B. B, 
is altogether erroneous. There is only a narrow trough through the centre of the State, in wlikh 
the railroad and canal are located, that is of this lerel character. 

4. New York island is 12 miles long and nearly two miles wide. The widest point ia two tai 
one-quarter miles at 14th St. Below ;Grand street it gradually becomes narrower as well as at tin 
north end. The lower part of the citV, below Wall street, is half a mile wide. The rock of thi 
island is gneiss, except a portion of the north end, which is limestone. The south portion is corend 
with deep aiiurial deposits, which in some places are more than 100 feet in depth. The natural out- 
croping of the gneiss appeared on the surfSaoe about 16th street^ on the east side of the city, and m 
diagonally across to Slst street on 10th Arenue. North of this much of the surface was nased nek. 
It contains a large portion of mica, a small proportion of quartz and still less feldspar, bat genenOl 
an abundance of iron pyrites in rery minute crystals, which, on exposure, are decomposed. Ii 
consequence of these ingredients it soon disintegrates on exposure, rendering it unfit for the piff* 
poses of building. The erection of a great city, for which this island Airnienes a noble sits, nM 
rery greatly changed its natural condition. j. |C. 

Dr. Hunt claims that the New York gneiss is in great part of Montalban age (1 d.) and the ■*"*• 
with that of Philadelphia. Baltimore and Washington, and that it rests upon the Laurentian gnslfls 
of the Highlands, which he says is the surface rock in the northern part of the island, but Dr. J. D. 
Dana thinks it extremely probable that the limestone and conformably associated rocks of Weetobei* 
ter County and New York Island, as well as those of the Green Mountain region ttoxa Vermont to 
New York Island, are metamorphosed Lower Silurian (including Cambrian) strata. J. B. M. 

5. On the opposite side of the rirer may here be seen for many miles the Palisades, a long, rough 
mountain ridge close to the water's edge. Its upper half is a perpendicular precipice of bare loek d 
columnar structure from 100 to 200 feet in height, the whole height of the mountain being generally 
from 400 to 600 feet, and the highest point in the range opposite Bing Sing 1,011 feet abore the Had* 
son, known as the High Tom. The width of the mountain is frt>m a half mile to a mile and a hallthe 
western slope being quite gentle. In length it extends frt>m Bergen Point below Jersey GItytoKsr- 
erstraw, and then westward in all 48 miles, the southern portion being merely a low ridge. The 
lower half of the ridge on the rirer side, is a sloping mound of detritus, of loose stones which lui 
accumulated at the base of the cliff, being derired from its weathered and wasted surface. Thii 
talus and the summit of the mounliain are corered with trees, with the bare rocky precipice ealM 
the Palisades between. Viewed from the railroad or from a steamboat on the rirer, this lofty miunl 
precipice with its huge weathered masses of upright columns of bare rock, presenting a Iod|; 
straight, unbroken riage orerlooking the beautiful Hudson Rirer, is certainly extremely pictm^ 
esque. Thousands of trarelers gaze at it daily without knowing what it is. J. if. 

Thisridgeconsistsof a great sheet of basalt lying upon 16. Triassic sandstone, shales and 0(B- 

?;lomerates. which are often exposed along the rirer bank extending up the face of the ridge oflts 
br a considerable distance to an irregular contact with; the igneous rock. It has been found that 
the trap has come from below as a dike through a longrent|or fissure and then extended eastward 
by intrusion between the layers of sedimentarr rock. Subsequent erosion has remored the orerly- 
ing strata near the crest line and for some distance back but at many points along the waeteni 
side of the ridge, the dike structure and relations to the orerlying strata are finely exposed. 
See Notes 145 and 134. N. H. Dabiok. 

(See description of the 16. Triassic formation and its Trap Dikes.) Here is a remarkable but oot 
uncommon instance of a great geological blank. On the east side of this rirer the formations be- 
long either to the Archaean and oldest rocks, or to the Cambro-Lower Silurian, metamorphosed, 
whfle on the west side they are No. 16. all the intermediate Silurian, Deronian. and Carbon iferoiu 
formations being wanting. This state of things continues all along the Atlantic coast to Oeorgla» 
the 18. Cretaceous or 17. Jurassic taking the place of the 16. Triassic farther south. J. M. 

6. 38 Montrose to 64 Cornwall This celebrated passage of the Hudson through the Highlands, 
is a gorge nearly 20 miles long Arom 3 miles south of Peekskill to Fishkill, and is worn out of the 1 a. 
Laurentian rocks far below mean tide water. The hills on its sides rise in some instancea ai 
much as 2,600 feet, and in many places the walls are rery precipitous. The rock is gneiss, of a kind 
that ii not easily disintegrated or eroded, nor is there any eridence of any conruuire moremeni 
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It is clearly a case of erosion, but not by the present river, which has but very slight fall in cross- 
ing them to join tide water near PeekskiU. This therefore was probably a work mainly per^ 
formed in some past period when the continent was at a higher leyel. Most likely it is a yalley of 
Ipreat antiqui^. Also see note 17. 

7. From Dutchess Junction to Troy, revised by Prof W. B. Dwight, from Rhinebeok to 
Troy the stratigraphy being given on the authority of Mr. S. W. Ford, except that his nomenclatare 
has Deen modified so as to harmonize with that adopted in this chapter. 

8. Sehodaek, A series of great dislocations with upthrows on the east side traverse eastern North 
America from Canada to Alabama. One of these great faults has been traced from near the mouth of 
the St. Lawrence River, keeping mostly under the water up to Quebec just north of the fortress, 
thence by a gently curving line to Lake Champlain or through Western Vermont across Washing- 
ion and Kensselaer Counties into Columbia County. The line of faulting has been recently traced 
southward to Schodack.Landing and to the south of Poughkeepsie and is supposed to run in to anotii- 
er series of faults, probably of a later date, which extend as far as Alabama. It brings up the rocks 
of the 2 b. Potsdam group in Vermont and New York on the east side of the fracture to the level of 
the 4 c. Hudson River and 4 a. Trenton 1. s. on the west. In some places the Trenton appears 
on the east. J. M. 

This fault is met with, a little morethanhalf a mile east of Troy along the line of Jacob street. The 
rocks upon its eastern side (Potsdam) there hold an interesting fauna. From that point the fault 
takes a somewhat irregular course, being nearly two miles inland from the Hudson at OreenbusL 
and comes out upon the Hudson about a mile and a half south of Schodack landing. S. W. F. 

9. CatskiU Mountaim. For many miles on this railroad are beautiful views of the Gatskill 
Mountains, 3,000 feet high, (12. Catskill,) several miles distant on the opposite or west side of the river 
and which furnish the name for the Gatskill formation. The wide valley between them and the 
river is composed of 11 b. Chemung, 10. Hamilton, 7 Lower Helderberg and 4 c. Hudson River. The 
geology on the east or railroad side is entirely different. 

10. Albany, The day beds at Albany are more than 100 feet thick, and between that city and 
Schenectady they are underlaid by a bed of sand that is in some places more than 50 feet thick* 
There is an old glacial clay and boulder drift below the gravel at Albany, but Professor Hall says *t ia 
not the estuary stratified clay. At the south end of the city of Troy the gravel and sand beds are 
8ut]»)ect to dangerous land slides. See also Note 121. 

11. The distant mountain to the southwest is the Helderberg range. See notes 24 and 41. 

12. AmsUrdam. Precipice of 4 a. Trenton limestone back oithe town, and quarries at the track. 
For 40 miles to Little Falls the railroad runs on Trenton limestone 3 a. Ualciferous, 4 b. Utica and 
4 c. Hudson River irregularly alternating. See also Note 180. 

13. Branch railroad north to Johnstown and Gloversville, in a valley of Utica slate. 

14 Between Fonda and Palatine Bridge are fine bluffs of 8 a. Calciferous. The talus of tr\^ 

. ments of rock at the foot of the precipice wniten out in weathering like the stones about an old lime* 

kiln. ItisfromtheViavitiesof the Calciferous that the beautiful quartz crystals are produced, of 

which great quantities have been found. ^ similar bluff on south side of river. No Potsdam here. 

16. The railroad skirts along the base of a ridge of Trenton limestone here and at Fort Plain. 

16. At Fort Plain village the transition from the Birdseye to the Trenton limestone is to be 
seen, the first layers of the latter being of a drab color. 

17. At Little Falls for one mile is a rare opportunity of seeing the 1 a. Lauren tian formativa 
being a gorge out by the Mohawk River through a spur of the Adirondack Mount«Axv^Ni\v\.Ocv\v«tCk 
crosses the railroad. You are now on the bottom rooks of the geo\o|s\c«\a«T\Q%«ioxTX'cA:tkNxL^^v.>A 
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has ever been found beneath them. The scenery has suddenly changed, and nothing is seen tat 
bare, weatherworn precipices of crystalline rocks, fjrom which all the elements through all the agM, 
have failed to produce a soil, yet a certain strange interest is attached to them. The oldest itieton 
in the world, the oldest statue or other work of art, would excite the greatest attention, yet wnstm 
these in antiquity compared with these grand old Laurentian rocks, the oldest formation and tin 
oldest dnr land on the face of the earth^datrng fiur back of the first appearance of either animal or feg^ 
etable life of any kind on our planet. The river channel through these rooks is an unequivocal szaib* 
pie of river erosion, as pot-holes are found at various heights. See also notes 6 and 66. 

18. Utiea. The 4 b. Utica slate was named from thiH city. To study the Trenton, Black BiTW 
and Birdseye limestones at their original, historical localities, change cars at Utica and go up tin 
Utica and Back River Railroad to Trenton Falls. (Seo the within guide for that railroad). Toa en 
then go on to Watertown on these limestones. Return by the Rome, Watertown A Ogdensburg BaU* 
road to Rome or Syracuse, examining the Loraine shales at Adams and PuIaskL 

19. From here to Syracuse there is no lock in the canaL This long level is 427 fiaet above tide, 
ao. Oriakany. The formation of this name, is not exposed here, but at Oriskanv Falls on the D.L. 

A W. R. R. from which the name is derived. The be^t fossils of it are found east of Union Springs is 
Cayuga County. Along the part of the road east of Oriskany, the Utica shale forms the bottom of 
the valley. The south wall of the valley consists of the outcrops of the 4 c. Hudson River, 6 a. On^ 
da Conglomerate, 6 b. Clinton, the 6 Waterlime and 9. Upper Helderberg. See 191. 

21. Some, No more 2-4 formations west of this in New York. From Rome to BufBUotnd 
from Lake Ontario south to the Pennsylvania line all the formations are 6-11 Silurian and Devonini, 
and ttiey are finely displayed in numerous gorges, ravines, canons and precipices, very regolariy 
disposea in belts of outcrop running east and west. The typical localities from which most of the 
formations were named, are situated in this district. It is all historical geological ground, and yoo 
can scarcely go amiss in looking for fossils. 

22. Westof Little Falls the lower formations pass abruptly to the north and cross under Lake 
Ontario into Canada. The 4 c. Hudson River first crosses the valley, and then the Oneida oonglom- 
erate. Other rock formations now appear between Rome and Oneida, which had no existence m the 
basin east of LittleFalls. These are the 6 a. Medina and Clinton, which overlie the Oneida, and fomt 
all the south shore of Lake Ontario, and extend across Canada West. Also 6 c. Niagara and the 8. 
Salina or Onondaga salt group, on which the N. Y. C. ft H. R. R. R. runs fh>m Oneida nearly to Rochee- 
ter. The non-existence of these extensive formations east of Little Falls (the 5 a Medina, 6 b. Clis* 
ton, 5 c. Niagara and 6. Salina), which cover the best part of Western New York, must be owinff to 
the two parts of the State bein^ separated in these early ages by the old Laurentine ridge at Lit- 
tle Falls into separate basins, in which the rock-forming conditions were different. 

23. Verona. The Clinton fossil iron ore crops out on the railroad, but not of a good quality* 

24. Oneida. The prominent ridge bounding the valley on the south of Utica, Oneida and Syn- 
cuse, called Stockbridge Hill, Pompey Hill, Cazenovia Hill and Ononda«a Hill, is the Helderwrg 
range, a continuous mountain 800 feet high, forming the back-bone of the State, and oomposed at ia 
base of the 6 Waterlime, of the Salina group, all the members of the 7. Lower Helderberg being want* 
ing as well as the 8. Oriskany sandstone and other sandstones that separate the Lower and Upper 
Helderberg, except a mere trace. On the Waterlime rests the Onondaga limestone, the most vala- 
able building stone, and above this the Comiferous. Over these three great limestone formations f» 
always found the 10 a. Marcellus shales, the 10 b. Hamilton and the 10 c. Genesee, forming ^e fine 
fertile country extending south from this ridge. Still farther south is the 11 a Portage witii iti 
glens, gorges and precipices, and 11 b. Chemung, extending to the Pennsylvania State line. The 
Oneida conglomerate, which is 30 or more feet thick in Herkimer and Oneida, gradually attenuatee 
in going west, being ^a grey band, from 4 to 6 ft. thick at Rochester. It was named irom Oneide 
County, 

25. WampsviUe. Numerous fhigments of Niagara limestones are seen mixed with the soil, 
showing its existence underneath. The Niagara limestone and shales which, at Niagara, Lockpon 
and Rochester are 150 ft. thick, thin out in going eastward, being only two or three ft. thick at Si* 
quoit Creek near Utica. 

26. Canastoto. Stop off and take the branch railroad to Cazenovia, rising 750 feet in 16 mllei. 
Fine geological sections of 6. Salina with gypsum beds, 9 Upper Helderberg and 10 b. Hamilton. Mag- 
nificent view across Oneida Lake and a beautiful village and lake at Cazenovia. 

, 27. Syraeme. Onondaga Lake, which is in sight and on the north side of the railroad at the weet 
end of Sjrracuse City, is 5 miles long , 1 mile wide; its greatest denth is 60 feet, and its sur&ce is 363 
feet above tide water. It is excavated in the red shale of the (6.)Salina formation. The lake is what 
remains of an ancient much more extensive and deeper excavation, all of which has been filled in 
with sand, gravel and rolled stones, except the part occupied by the lake. The bottom and sides of 
the lake are covered with lake marl six feet thick. The ancient excavation underneath answers tn 
excellent purpose as a reservoir into which the salt waters are received and retained, and the marl ci 
the bottom of^the lake serves an equally good purpose by separatinetheflresh water of the lake Arom 
the salt water stored away in the basin or reservoir of sand and gravelbeneath. There could be no bet- 
ter material for the purpose. Into this basin the various borings of the salt wells are made, notthrongh 
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or into rock, but only through the lake marl and other loose material mentioned, tea depth of 160 to 460 
feet. No rook salt or bed of salt has ever been discovered in this State, although it has been in Canada: 
but in this Salina formation are twoporous or Vermicular masses of limestone, lookine as if perforatea 
bT little worms, and hence the name ; and between them are certain hopper shapea cavities in the 
snale in which, as well as in the perforations of these limestones, salt in a crytalline and solid state, 
It has been conjectured, formerly existed, the saline materials of which have been dissolved in 
water which percolated through the formation and passed into the basin where it is now found, the 
bed of marl on which is Onondaga Lake, being afterwards formed over it. But the origin of the 
salt water may be said to be at present unknown. Forty gallons of the brine produce a bushel of 
salt, weighing 60 pounds. These are the most productive salt wells in the world in so small a terri- 
tory—two miles long and one-fourth of a mile wide. 

28. Marcellus, from which the formation is named, is three miles south of this station. 

29. SkaneateUs. From the Junction with the N. T. C. & H. R. R. B. the Skaneateles railroad runs 
south up the outlet of the lake of that name over the Gorniferous limestone. The lake outlet 
with its £eUIs, amounting to 463 feet to Jordan, affording excellent mill sites and many exposures 
of the rock. Before reaching Skaneateles Village the railroad passes over the Marcellus shales. 
Skaneateles Lake, where the railrcMui terminates, is 14 miles long, from a half to a mile and a half 
wide ; its greatest depth south of Borodino is 320 feet and its surface 879 feet above tide. The sides 
of the northern end of this lake, at the beautiful village of Skaneateles, gradually slope to the water, 
corresponding in inclination to each other and adding ^eatly to the beauty of the lake. The water 
line, with the exception of the south part, is excavated in the Hamilton group. The south pari of the 
lake is more narrow, and the banks rise abruptly to a considerable height above the water. The 
Tully limestone^ at the top of the Hamilton, and over that of the Genesee slate, appear to the south. 
of Borodino, rismg, when first seen, 160 feet above the lake, and the south end or head of the lake 
is surrounded by the Portage group. Fossils along the lake. Q/athophyUoid corals. 

30. Auburn. The Gorniferous member of the 9. Upper Helderberg limestone and the Onondaga 
limestone, which is its lower member, are extensively quarried at Auburn. The State Prison and 
the facings o^many of the buildings of this handsome little city are entirely made of this limestone, 
and several fine churches are built of it. The formation ends at the main street where the 10 a. 
Marcellus shale begins, and it extends in the stream up to the outlet of the lake. Beginning below 
the city and following up the stream to the State Prison, the outlet exposes the following section: 
eight feet of the ujpper part of 6. the Waterlime of the Salina formation, one foot of 8. Oriskany sand- 
stone, over eight feet of 9 c. Onondaga limestone and twenty-seven feet of the Gorniferous exclusive 
of its upper member the Seneca limestone. 

31. Geneva. The Seneca limestone of the upper part of the 9. Upper Helderberg disappears near 
Waterloo and reappears at a distance of six or seven miles west near Oaks Corners. The whole 
mass of limestone, and all the rocks north of it to Lake Ontario, have been removed firom all the 
intermediate space, and along the shore of that lake the great depth of alluvium conceals the roek 
if any be present. Near Oaks Gorners the limestone suddenlv terminates as if broken ofl" and! 
removed, leaving an abrupt descent to the east which bears evidence of the erosive action of water. 
Beneca Lake and Lake Ontario probably originally communicated by this deep old channel. Ontario- 
is 196 feet lower than Seneca. The same state of things seems to exist north of Cayuga Lake, where 
the drift material causes the Montezuma marshes and the shallowness of that lake at that end. Sen- 
eca Lake is 40 miles long, 3 miles wide, 630 feet deep, and its surface is 441 feet above tide water. 

82. Jordan. Between Skaneateles Junction and Elbridge the Oriskany sandstone is over 30 feet 
thick, being at its maximum. At Auburn it is from six inches to two and a half feet thick. 

33. Weeaeport. At many points between Syracuse and Rochester, and on the Southern Central 
and other cross roads, are seen numerous bills or short ridges running fi'om north to south, from 
fifty to one hundred feet high, with steep slopes and very sharp crests. These are not of drift or 
alluvium , as they appear to be, but are in reality outliers of the marly deposits of the Salina or On- 
ondfi^^ salt group, with only a thin covering of loose materials. Mount Hope at Rochester, the hilln 
south of Brighton, Fort Hill Cemetery in Auburn, James street hill and University hill in Syracuse, 
and numerous hog-back ridges about Jordan and other places, are of this character, being Salina 
shales in place, spared when the adjoining valleys were eroded. There are. however, some hills 
composed- of gravel, or a mixture of gravel and sand, but very little glacial drift on this R. R. 

34. Great crops of peppermint are raided here, and this place supplies the world with pepx^v- 
mint oiL There seems to be some peculiarity in the soil which adapts it iox \?[i<& ^Tc^^\x.cXvscLt&. 
this plant 
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486 Hall's. 
441 Tonawanda. 
'448 Black Rock.40 
;449Intem'l Bridge. 
452 Buffalo. *o 



5 C.Niagara L s. 10 ms. 

« 508 



Niagara Falls DiTision. 



870 
880 

883 

889 
892 
896 
481 
407 
411 
415 
420 
426 
437 
446 
447 



Rochester.",* '7 
Spencerport *»® 

Adams Basin. 



532 



Brockport. 

Holley. 

Murray. 

Albion. 

Enowlesyille. 

Medina, "f 

Middleport. 

Gasport. 

Lockport." 

Sanborn. 

Suspens. Bridge 

Niagara Falls." 



5 c. Niaga., 10ms. '°' 

5 b. Clinton, 12 miles. 

f Railroad runs be- 

•j tween Clinton and 

(, Medina. 

u 546 

5 a. Medina, 23 miles. 

(( 56 8 

« 54 7 

« 

« 5 4 S 

5 b. Clinton, 4 miles. 

t* 521 

5 c. Niaga., 21ms.«oo 
« 






580 
574 



6 0. Niag»m, 10 mihi 
i< iti 

6. Salina, 12 milM. 
« ill 

9o. Com. 1.8.4 ms.*" 
*i ill 

« 114 



Direct Route. 



870 Rochester.",!" 
377 Coldwater. 
381 Chill 

385lChurchviUe. «to 
388 Bergen. 
391 1 West Bergen. 
395, Byron. 



402 
408 
414 
418 
421 
428 
428 



Batavia.** 

Crofts. 

Corfu. 

Crittenden. 

Wende. 

Town Line. 

Lancaster. 



• 96 

868 

841 



438 Buffalo.* 



5 C.Niagara, 16 ms.*" 

411 






6. Salina, 17 miles. 

M ill 



«C 



«< 



ill 

9 0. Comiferous, 8 m. 

10 b. Hamilton. 18 m 

« III 

** 9 o. OawL 
9 c. Comifer., 20 m, 

«€ 741 

M III 

« 114 






Buffalo and Niagara Falls DlTision. 





3 



Buffalo. 



584 



Intem'l Bridge. 
5 Black Rock.*o 
11 Tonawanda. 
17 La Salle. 
22| Niagara Falls." 
24 Suspens. Bridge. 



30 



Lewiston.** »*' 



9 o. Gomif . L 8. 6 Bs. 



«< 



ill 
III 



6. Salina, 15 miles.*" 



« 



5 c. Niag. 4 miles.**' 

fii 



*t 



r5 b. Glinlon, 6 a 
\ Medina. Lake, 246. 



35. 



Irondeqtioit A few miles east of the moutb of the Genesee River, the Irondeqaoit Creek { 
empties into the lake, ^flowing in a deeper channel than the Genesee, but through depoeltB of Bttd > 
ana gravel. Professor Hall suggests witn much probability that the Genesee ran in the channel of i 
the Irondequoit, but when that was filled with gravel and the region elevated, the Genesee vie I 
turned westward and compelled to cut its present rocky bed like the Niagara. This phenomenoB \ 
is not rare, but is many times repeated in this State. See notes 31. 38, 39 and 110. 

36. RochMter. See Genesee Falls out of the car windows on the north side at the east end of 
the station house. The gulf of the Genesee River, from Rochester to Charlotte, is remarkable Ibr 
the striking example of erosion which it exhibits. The distance is seven miles, in which the rirer 
forms three cataracts over three distinct formations, the Medina sandstone the lowest, 84 l^t flili 
the Clinton 26 feet one and three-fourth miles below, and the Niagara group 96 feet &il, cloeetothe 
railroad bridge. It is evidentlv the different hardness of the groups or their varying aualMtj of de- 
composition that have produced these falls. These three falls at first were but one, andat this umetiM 
lower ones are gaining probably on the upper one and the time may come when they will unite aain* ' 

37. The 6 a. Medina formation is Darned after this place. Layers filled with Lingula and LepetSKH^ ' 

38. At Lockport is a repetition of the Rochester and Niagara Falls ravine in the Niania linie' 
tftone and shales here crossed by the railroad on a high bridge. Here too. a mile west aftlie eitfi 
you can see on the north side of the railroad an old, dry channel from which the stream was diTe^ 
ted by the drift, corresponding to the Irondequoit at Rochester and St. David's at Niagara FtUi> 
There is another of these dry, old channels at Oak Orchard. Niagara fossils found here. 

39. Niagara Falls are six and a half miles south from Lake Ontario at Lewiston, and the whole 
distance the river runs in a gulf, which, at the falls, is 160 feet, and at Lewiston, 300 feet deep Mia 
generally about twice as wide at the top as at the bottom. The rocks passed through by the reoeding 
falls are the Medina sandstone, the Clinton group of limestone and shale, and the Niagara limeetoie 
and shale. These rocks have a slight southerly dip, and all except the Niagara group have d^tf* 
peared beneath the bed of the river, the falls being now in the Niagara group entirely, tiie sbtle 
lying beneath the limestone. At the whirlpool, a little more than three miles below theliuls, on tiw 
west bank of the river, the continuity of the rock forming the bank is interrupted by a deep nvto* 
filled with drift material. This ravine many be traced two miles in a northwest direotioii, and tpaa 

depression can be followed to Lake Ontario at St. David's four miles west of Qneese* <■ 
e ravine to St. David's was blocked up by drift materials the stream would be foned | 
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New York Central & Hudson Biver Ball- 
road. — Oontinued, 

Ms. Canandaigua and Tonawanda Division. Alt. 




8 
12 
15 
18 
25 
26 
28 
88 
40 
44 
60 
67 
68 
65 
67 
74 
77 
80 
86 



Canandaigua. ^ ^^ 
East Bloomfield. 
MiUer*8Cor'8.i8 8 
West Bloomfield. 
Honeoye Falls. 
West Rush. 
Erie R. R. June. 
Maxwell's. 
Caledonia.i>s 
LeRoy.ias 
Stafford. 
Batavia.'^i 
East Pembroke. 
Richville. 
Falkirk. 
Akron.ia* 
Clarence Centre. 
Transit. 
Gettzville. 
Tonawanda. 



10b.Hamin,16m.74o 

<« 888 

« 89ft 

« 

9c. Comifer. 2ms.»»^ 
6. Salina, 22 miles. 



« 
<« 



658 



New York Central & Hudson Biver Ball- 
road.— CbnMmMei. 

Ms. Charlotte Branch. Alt. 



9o. Comif., 26m8.»»« 



« 



894 
895 
885 
888 
848 
7«5 

6. Salina, 21 miles.^^' 



10 b. Hamilton. 
9 c. ComiferouB. 



« 



« 
« 



580 



370:Rochester.8«,"7 



879 



Charlotte.* « 



{ 



508 



5 c. Niagara. 

6 b. Clinton. 
5 a. Med., (Lake, 245) 



Trogr & Schenectady. 



148|Troy. 
151iCohoes. 
154; Crescent. 



160 
166 
170 



Niskayuna. 

Aqueduct. 

Schnectady. 



Hud. Riv. & 2 b. Pots. 
*' Falls, 70 Feet. 



(( 



« 



4 b. Utica. 



(< 



Skaneateles Bailroad.2 9 



(Syracuse, 
Ol Skaneateles Jo. 



8 
4 



Mottville. 
Kellogg's Mills. 
Skaneateles. 3 9 



f As before.) 

9 c. Comiferous. 

10 a. Marcellus. 



408 
610 



<( 



10 b. Hamilton. «»» 



to find its present rooky channel. Even though the drift rose only a foot higher than the rocks it 
would as enectually force the water over the rocks as if it formed a mountain. Gould the river have 
once surmounted the drift, its work would have been oomparatively easy in wearing out a bed 
through the old ravine, but till it was able to flow over the oarrier it would have no power over it, 
and must oommence ite slow work of wearing away the solid rock. The present gulf shows us 
what it has done since the drift period. J. Hall and Sib Ghablxs Ltxll. 

40. At Black Rock there is only from 6 to 14 inches of the Onondaga limestone which is of a 
grasrish color, crystalline and contains few fossils. The Comiferous limestone above it is 26 to 80 feet 
containing abundance of hornstone. It is dark colored, fine grained, and in its fresh fracture, and 
particularly when wet, it presents an almost black appearance, which has glTen the name of Black 
Bock to the place. It afibrds good auarries of excellent building stone. From the occurrence of 
the Comiferous along the south ena of Lake Erie and its dip southward, it seems probable that the 
bed of this lake has never been excavated below it, and that it now forms the floor beneath the de- 

Eosit of alluvium. It seems that there are others of the lake bottoms composed of limestone, espec- 
dly Lake Ontario. See note 71. This is probably for the reason that it received a polish from the 
action of glaciers which then passed over it, while the resistance of the grit of the sandstones and 
Bhales was more favorable for deeper excavation. Lake Erie is 230 miles long, 60 miles wide, 140 feet 
deep and its surface is 669 feet above tide. 

41. Batavia is the highest point on the N. T. C. & H. R. R. R., and one of the highest in Western 
Kew York, being 896 feet above tide. This is caused by there crossing the 9 c. Helderberg forma* 
tion, which maintains its elevation although not observable as a mountain range, being overcome by 
easy grades. Notice the elevations of the railroad crossings of the Helderberg and Hamilton range, 
although the railroad seeks the lowest points ; Bufialo, 684; Batavia, 896; Le Roy, 872; Canandaigua, 
740; Aubum, 716; Skaneateles, 890; Tullv, 1249; Cazenovia, 1249; Cooperstown, 1193. When the vallesrs 
cut through the limestone, the summit is further south on the Hamilton or Portage. 

42. Lewiston. Tourists should not fail to go down to Lewiston. the terminus of the Buffalo and 
Ifiagara Falls division. This railroad ride, although little known, is one of the finest in the United 
States. It follows the bank of the Niagara River, affording admirable views of the rapids and the 
formations displayed in the gulf. Nowhere in the State are there better geological sections. On the 
Canada side, also the Canada Southern Railway, running to the mouth of the Niagara River at Niag- 
ara City, affords one good view of the falls, but no such remarkable sections of the rocks as on the 
American side, where the railroad overhangs the fearful torrent of the river for several miles. 

43. KnoweraviUe. The Helderberg mountain shows finely on the left or southwest side of the 
railroad opposite Guilderland and Enowersville. The railroad passes through it between that place 
and Duanesburgh. The mountain is capped by the 7. Lower Helderberg limestone forming a steep 
precipice along its summit, and this rests on the 4 o. Hudson River slates. Back of Enowersville 
two notches are out out of the mountain by two streams, leaving a picturesque, fortress-like bluff of 
the limestone. The Helderberg formations are named vmm this mountain. See Note 168. 

44. At Howe's Cave large quarries on the railroad track. Good place to examine Lower Helder- 
berg limestone and to collect fossils. The cave is an old underground water channel, and it is several 
miles lone. Notice that the limestone at Cobleskill is Copper Helderberg and that at Howe*sCave 
lower Helderberg. On no other railroad can you see them both. 

■ 45. Cooperstown is seated at the south end of Otsego Lake on a dike of alluvium. This lake 
Is a handsome sheet of water seven miles long, one and a half wide, 1193 feet above the ocean. 
It has a high ridge of the Hamilton group on the east side, a low and interrupted range of the same 
on the west side, and an elevated projection on the northeast end. This lake is one of the head 
waters of the Susquehanna, the valley spreading out to the southwest. See also 186. 

46. Sharon Springs. All the large sulphur springs of the State, Avon, Clifton, Richfield, etc., 
and many small ones, rise fjrom the waterlime. Glacial Striae here and at Cherry Valley. 

47. Cfurry VaUmt. The railroad is on Comiferous, but the difl^ and gorge are WaierUnv^^lAi<««t 
Helderberg', Cauda GaUi,and« slightly, Oriskany. Marcellus and Eami\\Aiklotm\.\i«\k!iSi2AQii^>iX!w^«n<!^^CQ.* 
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OlAlbany. ">,'"' 
6 AdamsviUe. 
TJSlingerlanda. 
lljNew Scatlanil. 
14,auilclerla>id.»> 
17(KiiowBravillB.«< 
21'DiuiiieBburg. '* 
27 Quaker Street. 
81 Eape ranee. 
SG Centriil BriJge. 



;9Ho. 



aCiiTe 



45CobleatilL " 

So'EichiDandviUe. 
67|Ettat Worceater. 
62 Worcester. "" 

67SchEDeTU8. '»' 

70Mttryland. '"' 
,e ( Cooperstown 

Colliera. 



7B 



Otego. 

Wells Bridee. 
Unadilltt."* 
Sidney. ' ' 

Ba.inbridge. 

Nineveh. 
Tunnel. 

Osbom Hollow. 
Port Crane. 



Saratoga. ' ' 
Balls too. * 1 
Sohenectady. 
Quaker StreeL 



Cobleskill. 
Hjnd8Yille. 
Sewurd. 

Cherry Vallaj.' 



T. L. Helderberg. 

8. OriBkany. 

1o.U. IUlderb'gl.3. 
lOa. MarxielluB. 

1" " 10b. Ham, 

Ob. Hamilton. 

1 a. Portage. M 



12. CatBkill, Bynclinnl. 
lib. Chemung. "'' 



I Sa. Calciferoua and 
4o. Hudson RWer. 



I 0. Upper Helderherg. 



7. Low. Halderb, ■ 



j Central Bridge 
or Sohobarie 

JuDotion. 
S Hollenbwk's.*' 
6|Sohoh'oC. H.'» 
9|Borat's. 
lalMiddleburg. 



9 b. Sohohari« grit."' 
7. Lower Belderbei^ 

10 a. MuroeUgi. *" 



119 Nineveh. 
122 Centre Village, 
127 Ouaquaga. 
130 WlDdsor. 
133 Comstock. 
140 Jefferson Juno. 



lib. Cbemang. 



SaistAi^aHd Champlaln Dfvisi 



Albany.!",'" 

Troy. 
Cohoes.'" 
Albany JunoticD. 



Troy. 
Allnny Juno. 
fiechaniosville. 

BallBton. 
Saratoga. " 

Fort Edward. 
Smitli's Basin. 
Fort Ann. 

Comslock's. 



7 Chubb'aDock. 
lOi Dresden.^' 
14 Putnam. 



aolPattiiiwtt. 

|(Mt. Defiance.) 
22|Ft. Ticonderoga. 

(Ticon'gft Creek, 

(Tunnel.) 
24lAdili5oE June. 



4 a. Trenton & Caleit 



" quarriei 

r2b. PoUdam. Fiw 
Burface ezposnrM 
[ for 4 miles. 

[2b.PotBdBm. JiH 
eipos'ra on 1 a. Lai- 
rentian gnaiw. 



Lake, " 
a CalciferouB. 

" & 1 a.l^tiT. buA^ 
a. Lauren tian. '" 



iitlet of Lake George.) ' 

a. Trenton. i 

" large valle;. ' 



e following •ection; PrtillfrrM '; 



iale>, (Clinton group); Coralline IfmoBtone, (NUgar*); WBterllme, (SBllna); Tentaoollto; Fimtwsnv; I 
etthyris shalr llm«sIODe ; Upper Fen uuneniB, (Lower Helderberg); OriBlctnT; Cauda GalUiSdio- '< 
ate crIC; Onondaga limestoae, (Upper Helderberg]. At HollenbecE's are cliff's of HamlllOD, -Vlf " 



49. The Schoharie grit formation was named from this plan. 



"nifl foxsila pecntlar t 



_ _ tofSchoharia. 
M tUlB of Mohawk, TO feet high, orer Hudwn BUa 
Champtain.e 

LaOce ciTampiain la lia mtlei long, «W feet deep, and the gnrfiue bt 



yi. Baefromoar windows the great tS. _, .. 

61. White Hall is usaallj call^ the head of Lake Chan 
M yards wfilo. Itialnfaota: 



NEW YORK. 



117 



I>elaware and Hudson Canal Company's 

Bailroads. — Con. 
ICb. Saratoga and Cham plain Division^— Cbn. Alt. 



82 



Crown Point. 



40PortHenry.68 

(Tunnel.) 
61 Westport.** 
64Wadham'8 MUls. 

67 WhallonsVgh.«» 

64Will8borough.«« 

77 Port Kent. 5 » 
(Au8ableR.)5 7 

84 Valcour. 

90 Plattsburg. 

95 Beekmantown. 

99 West Chazy. 
lOOJChazy.5 8 
105 Sciota. 
Ill Mooer's June. 

118 Champlain. 



99 
122 



West Chazy. 
Rouse's P'nt.i*9 
(Con. in Canada, 



1 a. Laurentian bluff. 

4 a. Trenton. 

1 a. Laurentian bluff. 

4 a. Trenton, 7 miles. 

Val'y chiefly 1 a. Laur. 

1 a. Laurentian. 
« 

« 

it 

'For 18 miles deep 
cuts through bluffs, 
1 a. Laur'n. Beau- 
tiful sections. 

1 a. Laurentian ends. 

2 b. Potsdam. 

r 2 b. Pots'm. Heavy 
\ beds of sand & clay. 

4 a. Trenton and 
8 b. Chazy. 



{ 



tt 

« 
« 



!25 

o 



{ 



8 a. Calciferous & ^ 
3 b. Chazy. 



M 



see Grand Trk. R'y.) J- 



Delaware and Hudson Canal Company's 
Railroads.— Gem. 

Ms. Ausable Branch. Alt. 






Plattsburg. 


2 b. Potsdam. ii» 


5 


Salmon River. . 


3 a. Calciferous. 


8 


Laphams Mills. 


1 a. Laurentian. 


10 


Peru. 


« 


14 


Harkness. 


« 


17 


Ferronia. 


c< 


20 


Ausable.*' 


« 


Glens Falls Branch. 


49 


Fort Edward. 


4 a. Trenton. i*i 


53 


Sandy Hill. 


i{ 


55 Glens Falls. 


" Utica si. above. 


Lake Greorge Branch. 


22;Ticonderoga. 1 a. Laurentian. 


n,. Baldwin on Lake ) ^ 
^^ Georjje.»» / 


Rutland and Washington Division. 164 




4 
10 
14 
21 
26 
80 
87 
45 
52 
56 



Rutland, Vt. 
W. " 

Castleton, Vt. 
Poultney, Vt. 
Middle Granville 
Granvi'e,N.Y.i*o 
W. Pawlet. 
Rupert, Vt. 
Salem, N. Y. 
Shushan. 
Cambridge. 
62|Eagle Bridge.^*© 



Calciferous-Trenton. 

" &4c. H.R. 
2 Lower Cambrian. 



{( 



<i 



& 4 c. H. R. 
4 c. Hudson River. 
L.Camb.&4c. Hud.R. 
2 Lower Cambrian. 



« 



(( 



2L.Camb.&Hud. Riv. 
4 c. Hudson River. 



u 



u 



extends 500 feet below the level of the ocean. Its bed is a deep chasm in the Laarentian or Primitive 
rocks. On the west side, where the mountain ranges reach it, the slope is abrupt, but on the east 
side it is longer and more gradual. At many places the lake is bordered by-steep banks of blue and 
yellowish brown clay and yellowish brown sand, rarely over 15 feet thick, but its greatest height is 
100 feet at Burlington. It contains marine fossils in the mixture of clay and sand, but none m the 
(day beneath. This drift formation extends north to the mouth of the St. Lawrence River. In Al- 
bany Ciounty it is an immense mass and is known as the Albany clay. 

52. From Dresden to Port Kent, 67 miles the Laurentian hills are the western boundary of the 
valley of Lake Champlain. But at many points this mountain ridge recedes from the lake, leaving 
nooks and valleys, in which are patches of 3 b. Chazy and 4 a. Trenton limestone along the railroad. 

63. The magnetic iron ore mines backot Port Henry are worth a visit, the bed oi the ore being 
more than 100 feet thick. The mining of these heavy beds is on a gprand scale. 

64. From 51 Westport to 77 Port Kent, the formation, according to Dr. Hunt, is 1 c. Norian or 
Dpper Laurentian. 

66. At the village of Essex, on the lake and between Whallonsbnrgh and Willsborough stations, 
is a bold bluff, 100 to 200 feet high above the lake, of 3 b. Chazy limestone. 

66. The Adirondack Mountains commence at Little Falls, rising suddenly from the Mohawk 
Valley, and run northeast to Port Kent on Lake Champlain. The most elevated peak, Mount Marcy, 
is 5.467 feet high, the summit being just upon the region of perpetual frost. There are four other 
peaks 5,000 feet nigh, each distant about 6 miles from the other. This group of Adirondack Moun- 
tains is the culminating point of the State around the sources of the Hudson, Ausable, Backet and 
Black Bivers, and dividing the north half of the State into two separate geological basins. They 
are directly west of Westport^ several miles to the west of the railroad. Only a glimpse of one of 
them can be had from the railroad. In the Adirondack pass in Essex County, is a perpendicular 
precipice or naked wall of rock 1,000 feet hi^h and more than half a mile long. There is not prob- 
ably m the Eastern States an object of the kind so vast and imposing as this. Emmons, 218. 

67. Stop at Port Kent and visit the Ausable valley, which is interesting for the Ausable chasm, 
where for at least two miles the Ausable River, a large and rapid stream, is compelled to flow 
through a rocky gorge in the 2 b. Potsdam sandstone with perpendicular walls of 100 feet with a width 
only varying flrom 20 to 40 feet. Here the lingtUa antiqtia is found in great abundance, and there is 
here a better development of the Lower Silurian or Cfambrian rocks than in any other part of the 
State. Emmons, 267. lAngula and trUohitea near foot of Cathedral rocks. 

68. The 3 b. Chazy formation was named fi'om this locality. Off line of B. B. are abundant 
Chazy fossils, MfiUwra BhynehoneUOy etc. See Note 55. Also as to Isle La Motte see Note 67. 

69. The rook which forms Diamond Island in Lake George is a good example of 3 a. Calcifer- 
oas. Lake George is 30 miles long, l}i miles wide, and its surface is about 80 feet above tide water. 
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Mb. 



Adirondack Railroad. 



Alt. 






Saratoga. »<>* 


4 a. 


Trenton & 8 a Cal. 


6 


Greenfield. 


2 b. 


Potsdam. 


564 


10 
18 


King's. «o 
South Corioth. 




« 


688 

606 


17 
22 
80 
80 


Jessup'sLanding. 
Hadley.«o 
Stony Creek. 
Thurman. 


1 a. 


•< 

Laurentian. 


«06 
606 

569 
585 


44 


The Glen. 




« 


712 


47 
50 


Washbu'n'sEddy. 
Riverside. 




it 
** 


816 


68 


North Creek. 




it 


916 



Chateaogay Railroad.! 64 



0;Plattsburg.i«i 
8 Morrison vi lie. 



12 
17 
22 
84 



Cadyville. 
Dannemora. 
Saranac. 
Lyon Mt. 



4 a. Trenton. 

2 b. Cambrian. (?) 



u 



1. Laurent. & 2. b. Cam. 
« 

«< 



Crown Point Iron Co's R. R. 




18 



Crown Point. 
Hammondville. 



1. Laurt. &4 a. Trent, 
1. Laurentian. 



Mb. Utioa and Blaok Rlvev K. K.— Cba. Alt. 



Utica and Blaok River R. R. 




6 

10 
12 
16 
18 
19 
21 



Utica. 
Marcy. 
Stittville. 
Holland Patent. 
Trenton. 
Trenton Falls.* a 
Prospect. * * 
Remsen. 



4 b. Utica, 12 me. **« 

« 687 

«< 66 

4a.Trenton, 82mB.«3o 

840 



« 

it 



840 
1010 
1185 



25 East 

28 Alder Creek. 

36Boonville.«» 

88 Leyden. 

42 Port Leyden. 

45 Lyons FaIIi.*^ 

51 Glen dale. 

54 Martinsburg.^^ 

58 Lowville. 

66 Castor Land. 

70 Deer River. 

74 Carthage.®* 

81 Great Bend. 

88 Felt's Mills. 

85 Black River. 

92Watertown.«» 



14 A. TrenUML 



104 

7~4 

92 

98 

101 

108 

74 
88 
87 
90 
98 

95 

101 
108 
118 
118 
128 



M 
C< 
•« 
*< 



4 a. Trent., 28 



« 



901 
841 
7M 

y<i 

741 



Sacket's Harbot. 



Carthage.** 
Theresa June. 
Orleans Comers. 
Lafargeville. 
Clayton. 



Carthage.** 
Sterlingsville. 
Philadelphia. 
ShurUirs. *!* 
Theresa Juuot. 

Theresa. 



Redwood. 
Rossie. 
Hammond. 
Briar Hill. 
Morristown. 



8S6 



S61 



1 a. Laurentian. '«* 

4 a. Trent. 18 ma. *«' 
« est 

M S97r|tBti 

Tren.,Bii^8e7e SBitA 



*€ 



4ii 



1 a. Laure'n 6 ms. ^^* 

2 b. Potsdam. >«i 
8 a. Calciferons. 

2 b. Potsdam. »* 



1 a. Lauren 1 m. **' 
3 a. Calcif 1 m. »•* 

2 b. Potsdam, 8 ms.*** 
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60. This railroad cuts through Trenton, Calciferous and Potsdam within less than 10 miles if 
Saratoga. Fine sections of ripple marked Potsdam in railroad cat in Greenfield. The Aosable chasB 
is repeated at the High Falls of the Hudson at Luzerne or Hadley station on the Adirondack Biil- 
road, in Warren County, where the river flows for a mile through a gorge at the Junction of tbs 
Potsdam sandstone and the gneiss. The walls rise in some places to a height of one hundred feei 

61. Potsdam. This is the locality which gave the name to the Potsdam sandstone. See ths 
description of that formation in another part of this volume. 

62. Trenton FalU. For about three miles between Trenton Falls station and Prospect station and 
a mile or two east of the railroad, the East Canada Creek has cut a passage through the Trenton 
limestone, the sides of the excavation rising vertically with an average height of over 100 feet. Ii 
this passive are the Trenton Falls or Cascades which have given so much celebrity to the place, Jiut> 
ly meriting Inr their number, beauty and position, the admiration they receive. Including the mm 
at Prospect Villaee there are six falls, five of which are placed at intervals somewhat regular and 
occupy the middle part of the excavation. The rock is in thin layers of firom 6 to 10 inches in thiek- 
ness, separated by thin layers of shale, and contains trilobites in prodigious numbers. The forma- 
tion derives its name from this place. It is 500 feet thick and about seven miles in breadth. Goinff 
east or south it grows thinner and is about 90 feet thick in the Mohawk Valley. The stone quaniea 
at Prospect and used at Utica, is the upper part of the Trenton, which is here of a gray color and of 
a more solid and crystalline structure and appearance. Gk)ing on north by this railroad vou travel 
for many miles on a terrace of the limestones of this group, forming the banks of Black Rivei; 
which has its rocky channel in this formation all the way to watertown, with three important falls 
at Lyons, Carthage and Watertown and many cascades. Very picturesque scenery and intei«8t- 
ing geology, with an abundance of fossils. 

63. Boonville. The first range or cliff of limestone on Black River, extending bv the side of the 
river from opposite Boonville to Watertown, is the Birdseye limestone. It is ofa light dove isokt 
which by long exposure to the weather becomes of a light ash gray or white. It is in thick, straight 
layers, with straight, vertical joints, giving the rock when quarried the appearance ofa wall, and it 
has a compact grain and smooth fracture. 

64. At Lyons Falls, Black river falls 63^ feet over gneiss or 1 a. LaurentiAU rook. Thence to 
Carthage it fallo but 9 feet and there is another fall over gneiss rock. 

66. The high hills west of Martinsburg are of the Hudson River group. 
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The Falls of Black River in Watertown are 35 feet perpendicular over the limestones at the Sospen- 
sion Bridee, and 112 feet within the city limits in six separate falls. Good locality for fossils. 

68. Tnere are two miles of rapids in Salmon River, which terminate in a fieJl of 107 feet. At 
high water the sheet of water is 250 feet wide, and at low water about half that extent. The £U1 is 
over the grey sandstone of the 5 a. Medina, and is seven miles northeast from Richland. 

89. AdatM. The Oulf of Loraine, on South Sandy Greek, is a genuine canon upon a small stream 
flowing through the Loraine or Hudson River slates, Utica slate and Trenton limestone in tlie town 
of Loraine, from which some geologists prefer that name for the formation. The walls are perpen- 
dicular and vary in height from 100 to 300 feet, and the gulf varies in width up to 16 rods. There are 
several of these gulfs in Jefferson Ck)unty, some of them 12 miles in length, reaching to the starttng 
points of the streams. A convenient place to studv the Loraine shales, a huge mass of mud rock, 
IS the pleasant village of Adams. There are two of these gulfs within two miles southeast in the 
town of Loraine, but not on the stream in the village, which is on Trenton limestone. On the way 
observe a remarkable moraine of naked Laurentian boulders, some of them very large. This ridn^ 
crosses the railroad just south of Adams, where are many boulders in the fields, and is said to ex- 
tend from Lake Ontario south of Woodford northeast into Canada. The ridge road, which runs all 
along Lake Ontario, also occurs here a little nearer the lake than the ridge of boulders. 

70. The shales and sandstones at Pulaski are the upper part of the 4 c Hudson River, which 
were at first called Pulaski Shales, or the Shales of Salmon River, and Loraine Shales. It is the <»ily 
reck at Pulaski village and is full of fossils, while the lower or Frankfort division has very few. > 

71. Oswego. Lake Ontario, like all other New York lakes, is a lake of excavation. Along its 
northeast shore, in Canada, is the 4 a. Trenton limestone. On its south or New York shore we find 
the 6 a. Medina sandstone extending from Oswego, the whole length of the lake to Hamilton in 
Canada. The lake is excavated 60 feet in the red and 100 feet in the gray 6 a. Medina formati<m. 
230 feet in the Hudson River and 120 feet in the 4 b. Utica slate, the whole making a thitdcness of 
600 feet or the real depth of the lake, the surface of the 4 a. Trenton limestone being its bottom. 
It is 180 miles long, 40 miles wide, 492 feet deep and its surface is 246 feet above tide water. 
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72. Midway between Watertown and Brownville the whole river falls 60 feet in less than half a 
mile, ranning in a gorge with high banks. 

73. TuUy. The Tally limestone, separating; the Hamilton from the Grenesee, which is named 
from this place, is not seen on the railroad, but is found ftirther to the west. Outcrop in grove S. E. 
of the village. The swamp near Preble is supposed to De underlaid by the Tully limestone. 

74. Between Syracuse and Jamesville are good natural sections of the 6. Waterlime and 9. 
Onondaga and Comiferous limestones, many quarries and natural cliffs. Beyond Jamesville observe 
the transition into the Hamilton group where the high hills begin, the Marcellus shales being 
deeply excavated. Visit Oreen Lake, near Jamesville. 

75. The red sandstone of the 5 a. Medina formation is well displayed at Fulton, in Oswego C!onn^, 
where it causes the Oswego Falls and forms the banks and bed of the river above and for half a mite 
below. The upper layers are covered with FueoidM Harlani^ some of them of gigantic size. 

76. The 5 b. Clinton formation is named from this place. 

77. This is one of the best railroads in the State for geological observations. There are many 
points on the Ca^ga Railroad where the janction of the Hamilton with -the Tully limestone and of 
the lifter rock with the Gtenesee shale, and of the Genesee with the Portage group are perfectly seen 
in juxtaposition. The lake affords every evidence and facility for geological sections, with fossils. 

78. Cayuga Lake is 40 miles long, 3>^ miles wide, 390 ft. deep, and its surface is 376 ft. above 
tide. 

79. The gypsum beds are finely displayed just north of Union Springs, and large quantities are 
produced for market. South of the town the Q.Upper Helderberg range crosses, and causes an islet 
in the lake. Its lower layers, the Onondaga limestone, make beautiflil quarries. 

80. The low clayey land extending nearly to Levanna is on the 10 a. Marcellus shale. The first 
rock south of this is the dividing line oetween the Marcellus and Hamilton. 

81. The 10 b. Hamilton presents its first bluff south of Aurora, 20 to 60 feet high, containing 
numerous fossils. Further south are many others, some of them 100 feet high, extending for miles. 
Nothing could be finer than these geological sections of the Hamilton. 

82. The Tully limestone first appears at Lake Ridge, from which the station is named. It is the 
dividingline between the 10 b. Hamilton and the 10 c. Genesee. It dips aa yon. %o «iCKdCcL vcA '1^a6««^ 
again. This looks like a flexure of the formations, but it is cauaed by tYie Qba.Ti%<& Vsl \^<^ <»sox%a ^\ 
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the lake. After rising again it forms a beautiful coping of the Hamilton group for miles above 
Taughannock. See the description of the 10 b. Tally limestone. 

83. This is one of the best localities of the Hamilton group which we know. South of Ludlow- 
ville the 10 c. Oenesee shale appears above the Tully limestone. It is uniformly black, of a slaty 
structure, fine grained, a hard and brittle mud rock, its edges resisting the weather, but its surfiace 



when exposed lalline into pieces. You get a good section of the base of the Portage here. There 
is a well marked dividing line here between the Genesee and Portage, being a sandstone 2 or 3 feet 
thick, very compact and solid, with its under surface filled with fucoias raised in relief, one or two 
inches long with their ends depressed. The eye readily follows it as it dips toward tiie water. 

84. Every part of the Portage group can be inspected in the ravines and water falls in the vicinity 

of IthtecM. 

85. There is a glen here, one mile southeast from the station, quite equal to that at Watkins. It 
is also in the Portage. See Note 86. 

86. Watkins Glen is in the 11 a. Portage. It is a great wonder and very beantiftil. There is a 
ffrand vi AW nfth A chasm in crossing the bridge over it at Glen Bridge on the Ssrracnse, Geneva* 
CdrvJ The gulfs on that road are perfectly characteTifttic of the Portage gronp. 
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91. Just south of the Erie Canal there is a deep cut in a bluff of Waterlime Group. 

92. Picturescjue view of Pompey Valley. 

93. Cazenovia Lake is a beaatifal lake. 4^ miles long, J^ mile wide, and 70 feet deep, 1,189 feet 
above tide water, and is excavated in the Hamilton group. It discharges its waters into Cfhittenango 
Greek, which runs northward. 

94. Lebanon and Earlville are both good localities for Hamilton fossils. 

95. Extensive and beautitui view extending over Oneida Lake. 

96. Ganaseraga Falls similar to Ghittenango Falls. Note 97. 

97. The Falls are in sight in the valley to the west. Here Ghittenango Creek flails 120 feet per- 
pendicularly into a canon over the 9. Onondaga limestone, with the Gorniferous bed over it, which 
forms the sides of the creek at the top of or above the Falls. Under the Onondaga limestone is the 
Oriskanv sandstone, only six inches ttiick. Above the Falls the creek flows through a small, hand- 
some valley, its lower sides formed of Marcellus, and the tops of the hills Hamilton. 

98. Moravia is an excellent locality for Hamilton fossils. The Tully limestone, the dividing line 
between the Hamilton and Oenesee. is half way up the hill sides, and appears to dip below the valley 
north of Locke. It is met with at the falls of Dry Greek, south of Moravia. 

99. Owasco Lake is 10 miles long^ a mile and a half wide at the north at Auburn, and a half mile 
at the south end, and 750 feet above tide water. The whole of the lake is in the Hamilton group. 

100. Marl is here taken from the bottom of ponds; dried like bricks, and burnt into lime. 

101. From Bloomingburg tunnel to Sidney, the geology is the same as from Port Jervis to Sos- 
quehanna on the Erie Railway. In the hills at Port Jervis, fossils of L. H., Oriskany and Hamilton. 

102. Oneida Lake is 19 miles long, 6 miles wide, its greatest depth not over 40 feet, and in gener^ 
al it is quite shoal. Its surface is 367 feet above tide water. It is excavated in the 5 b. Clinton groop 
the rocks of which appear on its south shore and west end. Its north shore is covered with sandy 
alluvium which is 100 feet deep at the east end and furnishes glass sand used in the glass factories 
in this vicinity. 

103. The Erie railwav tunnel at Jersey City Is through Bergen Hill, which is the southern end 
of the mountain ridge of basalt or trap rook of the 16. Trutssic age, 48 miles long, known farther north 
as the Palisade Mountain. See note 5. 

104. The railroads out of New York through New Jersey pass over verv extensive tide roarsheH, 
covered with reeds and coarse sedge grass, growing in soft mud, which is in some places fSorty feei 
deep, and all overflowed in high tide. These vast salt marshes so near New York City, which exoite 
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106. Otisville. A short distance west of Otisville the Hudson River Slates are seen in contaet 
with the Shawangunk Grits along a fault line. This is the dividing line between two of the gnat 
geological groups or periods, the Lower Silurian and Upper Silurian. In a moment the whole ttas- 
aoter of the country is changed from cultivated grazing land on the Hudson River slates, the Onoige 
€k>unty milk country to the east of this line, to a poor.lbarren, rocky region on the Oneida or Shaw- 
angunK and Medina formations, showing in a striking manner how the character of the coontiy <to- 

Sends on its geology. In descending the Shawangunk Mountain towards Port Jervis there is an ^• 
irnation of beds of the Oneida conglomerate, which is of a light gray color, and the Medina sand- 
stone, which is of a high red color. Some pockets of |»lena were discovered and mined here, bat 
were soon exhausted. At Port Jervis we are in the Hamilton, a formation producing a countiy cap* 
able of supporting a population. The intermediate formations are very thin and compressed tM^ether. 

107. Lackawaxen. From Port Jervis to Narrowsburg, the Delaware River and Erie £dlway 
pass through a deep and crooked gorge about 26 miles long, exhibiting some of the wildest sceneiv 
in the country. The railroad is cut out of rock in many places and overhung as it were by ragged 
precipices. 

108. Binghampton. West of Susquehanna the Erie Railway and its branches run for more than 800 
miles on the. 11 b. Chemung formation . Most of it is a fine fertile countrv with some handsome towiu, 
the largest of which are Eimira and Binghampton, in valleys filled witn gravel allaviam, and the 
higher country formed of*the calcareous Chemung shales, is quite productive, much of it beings 
good grazing country; but there is no variety in its geology. East of Susquehanna the Chemung 
formation is composed of harder sandstone. Itcontains less calcareous shale, and the soil is poor. Tlie 
country improves rapidly going westward from Susquehanna. See also 186. 

109. Just west of Waverly are the Chemung Narrows, where 100 feet of rook are ezpoaed. 

quarries have produced an abundance of characteristic fossils of the Chemung group in their (, 

est beautv and perfection, the formation having been named firom this locality. Five miles sontii 
of Waverly the opening of the Susquehanna Valley may be seen, where the Chemung River from the 
west and the Susquehanna from the east unite and traverse the State of Pennsylvania to Cheeapeaks 
Bay. At the west end of Waverly Village is a curious flat-topped hill, about 00 feet hifdi, caUed 
''Spanish Hill." It is an eddy hill of gravel formed in the drift period ; but it can be seen tooetter ad- 
vantage on the south side, at Sasnre on the Pa. & N. Y. R. R. and the G. I. ft S. R. R. There la a slBii- 
'sw eddy hill in the village of Union. The plain at Sayre ia "VaWey TixYtV.."" 

no. I^tage, Here the railroad crosses the very deep vyc%^ ot \.Yie QAXAnA%'d\<v«t «ik%\iN3|Scv^ae<A 
JM4ffe S2t? feet long and 23S feet high. There are three ia\» N?V«a,Vii«k ^^stoSAA «A.tni«>XDi&A«'frcsiiii^ 
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are 60, 90 and 110 feet high, beoides the intervening rapidff. Two of them are visible from the car 
windows on the north side. The bridge crosses the upper falls. The river pursues a meandering 
oonrse through this deep goree and over these three successive cascades, descending more than 600 
feet, and passes out into the valley of the Genesee at Mount Morris. The gorge is 20 miles long 
by the river, or 14 by the public road, and its depth in some places is not less than 350 feet, its width 
only about 600 feet, and the banks nearly perpendicular. The place is well worth a visit It is out 
oat of the It a. Portage group, except the lower end, which is in the 10 c. G«wa%^^ ^<^^. ^Wv^ 
Portage group was namecTfrom this place. Bee note 112, Mount "M-ottV*. 'tVvct^ \% wi «xssi\«vs^ Ocnssv- 
nel firomTortiage to Nunda, Med up by drift, compelling the t\vot to cotNXa v^^%«tv\.^^«^,VstJ««Q'^^ 
ehanoaL For other examples of this see notes 31, 35. 38 and «a. 

SI' ;^**^^ ^9? ^^^^ *• ^PP^r flelderberg, and 10 a. HaxceWu^ %Yve\^ Vn tXi^^^^^^^- ^^^ «fvaxfi 
US. To Btady the Qeneaee ahtden stop at Mount ^rrta. Qrot\«o\iL%\x VYv^ ^\\\^%^ ^^"^^ 
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This limestone crosses the Hudson River obliquely in two strips, between Hamptoo, (Just 
soatA of Marlborough), and Danskammer Point At the north end of the New Hamburgh tunnel, 
itie Jimeatone ia well shown overlying, by Inversion, the Hudwm "RVvw %Yi%\«. 
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TAe abalea tJux>agboat this County are mainly of the Budsoii ^Vv«t Qiwav% ^«V>tJ^wi %».^ 
9 ar»ptoiitio layers, whioh tire by some geologista aaaVsueA to t\i% \51Vn% iJa*«&. ^ .'^.Ti. 
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119. Poughkeepne. From the north end of the New Hamburgh tunnel, with the exception 
of a short strip of Potsdam limestone a little south of Camelot, Hudson River shales and grits 
occupy oontinuoosly the east bank of the River as feur as Bhinecliff and beyond, passing ander 
the city of Poughkeepsie. Also they form the west bank from Hampton to Bondout. At sev- 
eral points there appear, without any definite divisional lines, layers of graptolitie; shales which 
some geologists consider characteristic of the Utica Slate. Such layers occur in the B. 
R. cuts at ihe dock opposite the N. T. State Hospital for the Insane, and at West Park on the 
west bank above the City. 

At a point immediately south of the Driving Park, and on the Spackenkill road are localities 
of foesiliierous Potsdam. At the first point there is a conspicuous fault between the Potsdam 
and Hudson Biver Groups, which continues three miles southeasterly, striking the river in a 
bold bluff south of Gamelot. Here are extensive and valuable beds of monlolng sand, which 
are evidently in part at least derived from the disintegration of the Potsdam arenaceous lime- 
atone. This fonlt is a part of thegreat system of faults described in Note 8. W. B. D. 

120. Sehodade Landing. The Hudson Biver shales in the neighborhood abound in graptolites 
and about a mile and a naif south are overlaid in apparent conformity by schists and limestones, 
containing fossils of the Lower Cambrian group, the latter rooks makingthe third promontorv along 
the B. B. track south of the station. When the foliage is absent, the line of contact of the two 
groups can be seen from the cars. S. W. Fobd. 

121. Albanv. Two miles below Albany at Kenwood In ravine "n»Kt lLTA\toi!L%'\^'iKv'vA\XNfe^a»r 
mous looaii^for the Norman's Kill graptolites in Utica SVaXe. ^^ Tie»x\i <ssss«^Wg ''wjs^sasi^ 

the middle ot D. & U B. B. ^ixxJU ^Xr^^ 



at pr^enL The bed is seen near 
duanp/ain depotiUt here. 
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(( 


164 


11 


Williams Bridge. 


Lin^estone. 


18 


Odells. 


(1 


110 


14 


W. Mt. Vernon. 


« 


16 


Ashford. 


(( 




16 


Bronx ville. 


« 


18 


Elmsford. 


« 




17 


Tuokahoe. 


" Marble. 


20 


E. Tarrytown. 


« 




20 


Soarsdale. 


« 


21 


Tarrjtown. 


(( 




22 


White Plains. 


Middle Laurent'n. ao* 


28 


Tarrytown Hts. 


<< 


887 


31 


Pleasantville. 


Limestone. Marble. 


27 


Whetson's. 


« 




83 


Chappaqua. 


(i 


80 


Merritts Cors. 


« 


846 


37 


Mount Kisco. 


a£ Middle Laurentian. 


82 


Croton Lake. 


« 




40 


Bedford. a" 


*§ " Feldspar pro- 


87 


Yorktown. 


tt 


489 


45 


Golden's Bridge. 


i2 " duced for pot- 


88 


Amawalk. 


« 


884 


47 


Purdy's. 


's) " teries. 


89 


West Somers. 


« 


617 


48 


Croton Falls. 


gg « 866 


42 


Baldwin Place. 


t< 


621 


53 


Brewster's. *i* 


L. Laure. Iron ore W. 


44 


Mahopac. 


Lower Laurentian.**^ 


56 


Dykeman's. 


" on summit. 


47 


Crafts. 


« 


482 


61 


Patterson. 


Camb. Silurian 1. s. 


49 


Carmel. 


<( 


519 


64 


Pawling. 


(( 


52 


TillyFosterMines 


« 


401 


71 


South Dover. 


416 « Iron ore W. 


54 


Brewster. 


« 


406 


76 


Dover Plains. 


" Limest. on E. 



122. The iimescones and sandstones used for flagging and bailding in the varions cities 
aloDg the line of the N. T. G. & H. R. R. R., are as follows: At Albany and Schenectady, 4c Hud- 
son Kiver; Utica and Rome, 4 a. Trenton limestone, eenerally of the Birdseye portion, which 
produces the thickest stone; at Syracuse, Auburn and Geneva, the 9. Upper Helderberg, generally 
the Onondaga or lower portion of it; m>m Rochester to Bumdo the 5 a. Medina sandstone is the 
favorite for these purposes. Some 6. Niagara limestone are used at Rochester and 9 Upper 
Helderberg or Ck>rniferous at Buflfalo, especially for lime burning. But the best flagstones are 
from the Hamilton and Chemung formations, and generally come from the shores of Cayuga 
Lake. Large quantities of flagstones are also brought from the upper part of the Hamilton group 
in the higher parts of the Helderberg, and from the same geological position along the west 
side of the River Hudson from below CatskiU as far as Kingston. 

123. By Mr. Nelson H. Darton, of the U. B. Geological Survey. Mr. Darton prefers to use 
the term 4 a. Trenton rather than Hudson River for the wide areas of slates in Orange and ad- 
jacent counties, which contain a mixed Hudson River and Trenton limestone fauna, but for the 
sake of uniformity Hudson River is used throughout the chapter. 

124. Meadow JSrook. About three-fourths or a mile east, the railroad crosses the ridge de- 
scribed in note 126. The red grits near this station are the some as those in the ridge there de- 
scribed, brought up by a synclinal. N. H. D. 

126. Caledonia and Stafiord, two of the best places in the State for silicified Upper Holder^ 
berg corals. Akron also. Excellent corals at Le Roy. R. P. W. 

126. ComtoaU. Just west of this station is a ridge composed of red and grey conglomerates 
similar to those near Highland Mills and probably near Oneicut in age. It is flanked on the western 
side by Lower Helderberg limestone from the waterlime to the Delthrysis shaly limestone, the 
latter holding a bed of Limonite and plentiful fine casts of about a hundred varieties of fossils. 
The occurrence of this fossiliferous rock so far frt>m the main mass of the formation is very in- 
teresting. See also Note 124. N. H. D. 

127. Passaic. South of this station the palisadal front of the First Watchung or Orange 
Mountain is in sight. This long canoe-shaped ridge and some others behind it to the west and 
south are capped oy the outcropping edges of great sheete of basalt lavas, which were outpoured 
at intervals on the floor of the Triassic sea during the deposition of the formation. The upper 
surfaces of these sheets, when not too deeplv eroded, are deeply vesicular and at some points 
they are exposed in contact with unaltered snaly sediments. The more or leas vesicular and alt- 
ered bases of these sheets lie with perfect contormity on the shales, which often extend for 
some distance up the steep sides of the ridges and dip at low angles westward. Basal contacts 
in the quarries on the ridge slopes southeast of Paterson may be seen from the cars and are 
fine exposures in the deep gorge, into which the Passaic River falls in crossing the First Wat- 
chung ridge in Paterson. N. H. Dabton. 

128. lumer'a. On emerging from the highlands north of Greenwood the line of the road pass- 
es over a broad valley encirling and extending northeastward from Turner's, and is in greater part 
underlaid by limestones of undetermined, but probably Lower Silurian age, and by slates of Tren- 
ton age. N. H. D. 

129. Monroe. A mile west of this station a synclinal holding Middle Devonian is crossed, but 
no outcrops are visible from the cars. These rocks extend for many miles southward into New 
Jersey. In New York they form Bell vale Mountain to the Erie R. R. and thence extend northward 
in the high, rough, double crested ridge known as Schunemunk Mountain. The lower members 
are flagstones and dlates, the upper a coarse pebble conglomerate. In a flagstone quarry, two miles 
N. N. W. of Monroe, the remains of Devonian plants are quite abundant. In the valley westward 

^Ae Boriea is underlaid by a white Quartzite succeded by limestone holding an Upper Silurian 
Jkaoa and an anfoasiliferoaa limestone lying on Gneiss. Tne Invo \tte^ wc« ^x^qq^^. Vci\.\v^ t«.Uroad but 
a mile east of Oxford. This gneiss is flanked on the west Y)7 wo. \iicoxi%VQk!««5c\ftNXvVi>sxL'e«»olYi^ 
stone which ia overlaid by the elates which are thence exipoaed neaxVy V> OxVst^, '^.'tt..\>. 







NEW YORK. 


138 


K. Y. Central A Hadson River R. R.— Gon. 
Ms. Harlem Division.— Ctm. Alt. 


Ms. N. Y., New Haven A Hartford R. R. Alt 


82 


Wassaio. 


Cam.-Sil. Schists. 





New York.i»« 


See Note 4. 


84 


Amenia. 


" ** L s. 


12 


Williams Bridge. 


(( 


87 


Sharon. 


« « "Burd'n'sgnn 


15 


Mount Vernon. 


rid. Montalban, 
\ probably. 


98 


Millerton. ^02 


" "bar*l iron oreW 


97 


Mount Riga. 


" " 1. s. (Summit). 
« « « Iron ore W. 


18 


New Rochelle. 


« 70 


100 


Boston Comers. 


22 


Mamaroneck. 


« 


106 


Copake. 


« u «< Iron Works. 


25 


Rye. 


(( 


109 


HiUsdale. •»! 


Cambro-Silurian. 


27 


Port Chester. 


« 


116 


Martinsdale. 


U «( 


80 


Greenwich. 


it 


120 


Philmont. 


« <« 


81 


Cos Cob Bridge. 


it 


126 


Ghent. 


M <( 


85 


Stamford, Conn. 


it 


127 


Chatham. 


« <« 




All tiie iron ore is produced on the west side— 


fiarlem River Branch. 


none on tiie east side of railroad. 




N. Y.9 Rutland & Montreal Ry. 


0" " "" -- - 

1 


Harlem Jtiiver. 
Port Morris. 
West Chester. 


Montalban or Meta- 
morphic. See Note 4. 


Chatham 4 cor. 


4 c. Hud. Riv. Group. 


J. 
5 


6 


Chatham. 


« m 


12 


New Rochelle. 


tt 


11 

18 


Rider's MiU. 
New Lebanon. 


a a 








o 


Middletown Branch. 164 


27 


Lebanon Springs. 
N. Stephentowi. 


it » 




31 


New Britain. 

A 1^ V * 


16 Triassic. 


84 


Centre Berlin. 


« -q 


8 


i^eriin. 


C« 


89 


Berlin. 


^ 
u 


13 


Middletown. 


ii 


44 


Petersburg. 


it ^ 








45 


N. Petersburg. 


• 








47 


T. & B. Junction. 


2. Cambrian si. 








63 


Bennington, Vt. 


3. Lower Silurian 1. s. 









130. Or^eourt West of the Oxford limestone to the Blue, or Shawangunk Mountain, at Otis* 
▼ille there is a rolling countrv underlaid by Slates, which have been recently found to be Tren« 
ton in ase. (See Note 142.) They extend northeastward to the Hudson River and south across pai^ 
of New Jersey. They are underlaid by limestones, which hold Lower Silurian faunas. N. H. D. 

131. Suffem. A short distance east is Union fiiil composed of a thin sheet of trap lying 
apon heavy beds of Conglomerate. N. H. D. 

132. Sparkill. At many points south of here overlying stata are found in contact with 
Palisade trap sheet, as statea in Note 6. North of this station the R. R. crosses the sheet and 
skirts the east side of the ridge at a considerable altitude. The under contact of trap and 
sandstone maybe found near Piermont-on>the-Hill, and near Grandview, above the R. R. N. fi. D. ' 

133. HoTMstead, See Note 5. This road crosses the Palisade trap ridge in the Erie tunnel 
and skirts its western base to Sparkill where it recros5(es to Piermont. A few hundred yards S. 
E. of the station, and in sight from the cars, contact of trap and overlying shales is exposed in 
a small quarry. N. H. D. 

134. New Durham, Three-fourths of a mile east in a cut at entrance to W. S. R. R. tunnel 
the dike structure of Palisade trap if exposed at unconformable contact with overlying sand- 
stones. N. H. D. 

135. Oranton. A short distance north is a small dike and sheet of trap separated from the 
Palisade sheet by a slight thickness of sandstone. N. H. D. 

136. By Prof. H. S. Williams, of Cornell University. 

137. Boehester, Shales below falls filled with corals and Braehiopoda of Niagara group. En- 
tire Clinton exposed and manv layers filled with excellent fossils. Several beds of graptolites 
known by the Slack color of the seam. Lower &11 gives limestone filled with Pentamerous EUmg- 
atu8 and below Medina sandstone with fUcoides, etc. R. P. Whitfikld. 

See Note 36 and Glacial Note 181. 

138. Newburgh. The city rests upon strata which are evidently similar to those identified 
in Duchess County. The entire water-front is composed of Hudson River shale, while that part 
of the city west of West street is on the belt of limestone which crosses ;the river from New 
Hamburg in Duchess County. On the river road three miles north of the city, there are highly 
fossiliferous ledges of the Trenton group, containing the Coral Solenopora Com pacta, and very 
large Crinoid columns. With this exception this great belt of limestone from Hampton to Long 
Pond appears to be entirely without fossils. A comparison with the more northern ex- 
tension of the belt makes it probable that besides the Trenton. Calciferous and Cambrian strata 
are present. Snake Hill to the south and Cronomer's Hill to the west, are Archaean 
gneiss. W. B. D. 

139. Mt. Joy, Road crosses Palisade trap sheet. 

140. E<igU Bridge, At Eagle Bridge, Cambridge dnd Granville, the railroad passes over a 
narrow strip of Hudson River Shales fianked on either side by broad masses of Lower Cam- 
brian or ** Georgia " shales and limestones, which are not more than a mile distant, or less. 
At Salem a brofui belt of Hudson River shale lies a short distance to the west. Fossiliferous 
localities of the Lower Cambrian have been found near Shushan, Salem, Rupert and Granville. 
(Some of the chief localities described are one mile soulYv ot HYv\]A\v«ti QXi^«.\A<^'Ck.^-\Na^\xfi^<%a 
m»at and weH, and one mile south of N. Greenwich (neat ^s^\©tcv^ Vwo tcv'^^^ WiXiJCcv c^'^'tov 

OnaviUe, Mid at Low Saaipton, JuHt west at the croaBlng ol "Po\i\\.ii«7 '».V?«t>i ^•y».\>. 
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Ms. Boston and Albany Bailroad. Alt 


Ms. Hartford ft Conn. Western B. B» Alt 





Albany. 


4 c. Hudson River. «* 


Rhineoliff. 


4 c. Hudson River. 


1 


Greenbush. 


« 84 


8 Rhinebeck. 


u 


9 


Schodack. ao» 


Doubtftil,i»V"&^'« 


7 Red Hook. 


2-4 Camb. Sil. Schists. 


17 


Einderhook. 


« 818 


11 Spring Lake. 


<( 


20 


Chatham Centre. 


« 815 


17 Jackson Comers. 


« 


24 


Chatham.i«» 


4c.Hud.Riv.Gr'p.*8« 


26 Ancram. 


(( 


29 


East Chatham. 


« 691 


85 Boston Comers. 


3-4 Camb. Sil. Limest. 


84 


Canaan.i7» 


« 869 


42 State Line. 


<( 


89 


State Line. 

(Continued 


« 914 

in Massachusetts). 


See Con 


necticut. 




Newburg^h, Dutchess & Conn. Railroad.164 


Hudson A Ohatham Branch. 



2 


Dutchess June. 
Matteawan.i'o 


4 c. Hud. Riv. Group. 


Hudson. 1 


4 b. Utica. 


« 119 


4 


Claverack. 


Doubtful. 


4 


Glenham.i»o 


« 218 


9 


MilleryUle. 


« 


6 


Fishkill. 


Calcif.-Trent.(?)r8.2i» 


11 


Pulver's. 


(( 


11 


Hopewell. 


M 252 


16 

4 OT 


Ghent. 




13 


Clove Branch Ju. 


U 289 


17 


Chatham. 


4 c. Hud. Riv. Group. 


17 

19 
25 


Sylvan Lake. 


« 


New York A JUassachnsetto B. B. 164 


Billings. 
Verbank. 


4 c. Hudson River.* ^i 





Poughke'psie.ii* 


4 c. Hud. Riv.G'p.i7 9 


t* 55 8 


6 


Pleasant Val.i«* 


4 a. Trenton. 


80 


Millbrook. 


« 566 


11 


Salt Point.i6« 


4 0. Hud. Riv. Group. 


87 


Bangall.i'^i 


« 


13 


Clinton Cor8.i«» 


4 0. Hud. Riv. Shale. 


40 


Stissing June. 


« 487 


16 


Willow Bro'k.i8« 


Cambri.(?) limestones. 


45 


Pine Plains. 


Cambrian(Upper?)* » o 


18 


Standfordville. 


4 c. Hu. Riv. Shale." 8 


47 


Bethel. 


3 a. Calciferous. 


20 
21 


Mclntyre. 
Stissing.i«» 


Calciferous limestone. 
2 k and 2 a Cambrian. 


50 


Shekomeko.i'^* 


r Calciferous and ^os 
\ Upper Cambrian. 


27 


Pine Plains. *»<> 


2& and 2 (?) Cambrian. 


62 


Husted. 


Cambrian (Upper?) 


81 


Ancram L'd. Ms. 


« 570 


64 


Winoheirs. 


4 0. Hudson River.^^*^ 


87 


Boston Corners. 


« 788 


59 


Millerton. 


Caloiferous-Trent.? » <> » 



141. WaruHck. At Edenville, four miles west, compare the "blue limestone** of Primor> 
dial or Lower Silurian age with the "white limestone** of the Arohsean, which there crop out 
in parallel and almost oontiguoas ridges. The Archesan limestone is highly crystallized and 
contsdns many orvstals of foreign matter. W. B. D. 

142. This series of slates, occupying large areas in Orange Ooaoty, New York, and extend- 
ing southward into New Jersey, contains a mixed Hudson River and Trenton limestone 
fauna, and should perhaps be designated Trenton. (See Note 123.) N. H. D. 

143. West Shore R. R. Stations from Weehawken to Nyack Turnpike are by Prof. W. B. 
Dwight of Vassar College, thence to Cornwall by Mr. Nelson H. Darton, U. S. Geologist, 
thence to Esopus by Prof. Dwight, and thence to Albanv by Prof. Dwight and Hon. James 
G. Lindsey of Rondout. From Albany to Buffalo the tables are by Proi. H. S. Williams of 
Cornell. On this portion see notes on New York Central, running nearly parallel. 

144. For stations in N. J. see also New Jersey Chapter. 

145. Nyaek Twmpike. From some distance south of this station and thence northward, 
this road skirts the western side of the palisade trap sheet, and crossing it in a tunnei north 
of Congers, follows its eastern side to Haverstraw, where the high ridge formed by the trap, 
curves westward to the highlands. In the cut at the southern end of the tunnel the highly 
altered sedimentary beds are exposed, abutting against the steep trap dike, while on the east 
side of the ridge, they are exposed dipping gently beneath the trap, indicating the dike 
and sheet structure described in Note 6. N. H. D. 

146. Haverstraw, One mile north of the station there is a cut through 16. Triassio cal* 
careous conglomerate. A few hundred feet farther, on Stony Point, the deep cut gives fine 
exposures of some members of the Cortland series of intrusives and metamorphics. N. H. D. 

147. TompkifCa Cove, Extensive quarries of blue and gprey limestones near station. Ace 
of the beds uncertain but prolwbly Lower Silurian. They are separated from the Archsean rocKS 
of the highlands by black slates of unknown age, which are exposed at many points in this 
vicinity and southward to Pompton, N. J. N. H. D. 

148. Hamburg. Eighteen Mile Creek and vicinity are most excellent localities for Ham- 
ilton fossils, along lake shore and up stream a short distance and also at ELamburg in cutting 
on R. R. (R. P. W.) 

Sub-aqueous drift; lake terraces along the lake shore to Ashtabula. (Chambsblih.) 

149. Ckirk'a Dock. Interesting clay beds of the Champlain Period deposited in the form 
of three inverted, truncated cones, instead of horizontally, as is usual in the beds lining both 
banks of the Hudson. W. B. D. 

150. MarWorougK Hampton Point, three quarters of a mile south is the northern edge of 
the limestone belt crossing from Duchess Countv, (See Note 118.) and passing to the west of 
Newburgh. Here Kerr's Hydraulic Cement Works are now in successful operation. The lime- 
stone is apparently Cambrian with perhaps Lower Silurian. See Note 138. W. B. D. 

1^1. frestJPiark. On the north side or a railroad cut \ust south of Hassen*s (or Adam*s Dock). 
aad between one and two miles south of the railroad station, 8\atJH ot?i\%X^ co^«t^^'«\>iJcv^T.<s«W!Kai 
^nptolites, may be obtained. These are referred by Ptot. 'WYv\\l^e\4 \« ^Jti^ ^^'^^ ^^'^^'^ 
sonje other geologiata to the Hudson River Group. Nl ,^. \i. 
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Newburgh.i*« 


4 c. Hudson River. 


26 


Hoosic Junction. 


4 c. H. Ri?. & Georgia. 


1 


Fi8hkm.ii« 


(( 




State Line. 


f 4 c. Hud. Riv. and 
\ Calcif.-Chazy-Tren. 


4 


Matteawan.i7o 


« 




8 


FishkUl Village. 


Calcif.-Trent I's. »i« 


27 


Hoosic Falls. 


4 c. Hudson River. 


10 


Brinkerhoff. 


« »2i 


80 


Hoosao. 


f 4 c. Hud. Riv. and 
\ Calcif.-Chazy-Tren. 


14 


Hopewell. 


ti 


19 


StorniYille. 


u 


32 


Petersburg. 


Calcif.-Chazy-Trent. 


22 


Poughquag. 


tt 


36 


North Pawnal. 


ti « « 


25 


Pawling. 


« 


43 


Willi'm8town.i6« 


« tt it 


81 


Patterson. 


Laurentian. 


46 


Blackinton. 


( Hudson River and 
\ Calcif.-Chazy-Tren. 


38 


Towners. 


u 482 


88 


Brewster. 


tt 406 


48 


North Adams. 


Calcif.-Chazy-Trenton. 


44 


Mill Plain. 


(( 


Greenwich and Johnsonville Railroad. 

WashiDgton Co. 164 


Troy and Bost 


on Railroad . 164 


(Fitchburg 


Railroad.)163 


9 
5 


Johnsonville. 
Lee's. 


4 c. Hudson River. 





Troy. 


Hud.Riy. and Georgia. 


(( 


4 


Lansingburgh. 


« 


6 


S. Cambridge. 


« 


9 


Melrose. 


« 


8 


W. Cambridge. 


« 


18 


Schaghticoke. 


« Trenton? 


10 


Summit. 


« 


14 


Valley Falls. 


4o. Hudson River. 


13 


Easton. 


Lower Cambrian. 


17 


Johnsonville. 


(( 


16 


Greenwich. 


« 


21 


Buskirk's. 


4 c. H. Riy.& Georgia. 








24 


Eagle Bridge. 


(( 









152. JBsoptM. On leaving the river la Esopus, before crossing Rondout Greek, going north, 
the Toad crosses the ends of a synclinal arch; the first rock is nearly verticai section ox 
Niagara, then Watexlime-Pentamerus, Catskill Shaly, Upper-Pentamerus, Catskill-Shaly, Pen- 
tamems. Upper Pentamerus. After crossing the creek, the road enters a tunnel the south 
end of which is Gatskiil Shaly, the middle section Upper Pentamerus and the north end 
Oriskany, iJI nearlv vertical. After the tunnel is passed the Cauda Galli is entered and per- 
haps Schoharie Grit and then Gorniferous and it may be the Onondaga. J. G. L. 

163. Kingston. Unconformability of Lower and Upper Silurian well shown here. Remark- 
able contortions of strata. Fossils abundant. At Rondout, now included in the city of Kings- 
ton, are seen Hudson River Group; Oneida; Coralline limestone of Niagara Group; all the di- 
visions of Lower Helderberg: Oriskany; Cauda Galli and Corniferous; all but the last two 

Site fossiliferous. At old Kingston, on Esopus Creek, Marcellus and Hamilton. Immense 
ment auarries in Helderberg limestones. 
See "Non-conformity at Rondout '* by W. M. Davis, Am. Journ. Science, November, 1883. 

W. B. D. 
Station is on terrace of Alluvium and Drift overlying Corniferous, which crops out m a 
high ridge to the eastward, dipping to the northwest. To the west bluff of Marcellus over- 
lymg Corniferous. J. G. L. 

164. JVounl Marion. The road (going north) continues on Corniferous nearly to Saugerties, 
where it comes again to the Cauda Galli and, before it reaches West Camp, it passes back 
over all the intervening layers to the Hudson River which it does not leave, except a few 
cute into the Waterlime between West Camp and Catskill. J. G. L. 

At Glenerie a little over a mile southeast from Mount Marion station along the east bank 
of Saugerties Creek, are abundant exposures of Oriskany, crowded with finely weathered 
fossils. W. B. D. 

166. CdUkiU, The Helderberg rises sharply to the west nearly all the way to Coeyman's. 

166. By Prof. C. H, Hitchcock. 

167. Oanandaigtta, Go up the lake six miles to Monteith's Pt. up ravine, most excellent 
Hamilton fossils, all classes. Also all along lake shore to Black Pt. Heads of Monteith's ra- 
Tine. Genesee slate with plants, and gas springs. R. P. W. 

168. KnowersviUe amd Guilderkmd. Gk> up mountain to first plateau, rocks filled with Low- 
er Helderberg fossils. , Tentaeutitea amd Leperditia at base of vertical layers. Thompson's Lake 
one and a half miles back from top of bluff at Indian Ladder road, Schoharie grit and Up- 
per Helderberg fossils. Also Clarksville 12 miles southwest of Albany has yielded immense num- 
oers of Lower Helderberg Brvosoans and Corals. R. P. W. 

160. Sehohoarie. In the hill east and west A:om the village the entire Helderberg series 
occurs, and fossils are numerous in the Coralline limestone. Lower Helderberg, Oriskany sand, 
Schoharie grit and Upper Helderberg. R. P. W. 

100. Dmitn, Best locality in the state for Hamilton in streams at Darien City, and also 
two miles west of Darien Centre in small stream at Milldam, and for one mile below slate 
road Corals and Shells. R. P. W. 

161. The formations are given on this road approximatelv, no definite information having 
been published. From Dannamora to Lynn Mt both the Laurentian and the Potsdam are 
given. Implying that both strata are in the neighborhood. W. B. D. 

162. Revised by Profc C. H. Hitchcock. From PawUuf^ to Ch«A.\v««v "^ol. ^i'^V^X. \st^\«t^ 
'* Galciferous " or *• GB7oi/en>nAi-Trenton." This limestone, he B«y«,\a \.Yi«k ft«ft\«txk.i«t^ <i\\Jcvfc Ci«j!s&5Ar 
HUlsdaiB belt of which the Wuppinger Valley limestones are ihe 'weatem iox\L. ^:^<iVtetwv^ ^'^'^^ 
oeearjB H.aunhrUui stnttL may be present. At North East Oentet, OTi<i Wi^ oTi^XwiJA xd?^»^ %ksqSiv«v 

MJIlertaa, QHcifenma fomUB oooxur on Edward Clark's feknn. 
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9 

17 

26 

28 

86 

41 

47 

66 

61 

78 

81 

89 

90 

97 

108 

106 

114 

118 

122 

126 

188 

186 

142 



Ogdensburg. 

Lisbon. 

Madrid. 

Norwood. 

Enapps. 

Brasher Falls. 

Lawrence. 

Moira. 

Bangor. 

Malone. 

Chateaugay. 

Cherubusoo. 

Ellenburg. 

Dannemora. 

Altona. 

Mooer's Forks. 

Mooer's Junction. 

Champlain. 

Rouse's Point. 

Alburgh. 

Alburgh Springs 

Swanton. 

Swan ton June. 

St. Albans, Vt. 



8 a. Calcif. 20 ms. »*• 
« 

« 

2 b. Potsdam, 68 ms. 
« 

« 

u 

1 a. Laurentian, 6 ms. 

2 b. Potsdam, 86 ms. 
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3 b. Chazy. 
8a.Cal.&8b.Chazy,4ms 

3 b. Chazy, 2 miles. 

4 b. Utica, 13 miles. 



« 



4 0. Hudson River. 



<( 



2 b. Potsdam, 6 miles. 



Stony Clove and CatoklU Mt. Batlroad. 164 



Ms. CatoklU Mt. * Cairo BaUxoad.164 Alt. 





1 

8 

14 

16 



Catskill Landing. 
Catskill. 
S. Cairo. 

Mountain House. 
Pal^nville. 



4 c. Hudson River. 
7 Low. Helderberg Ts. 



« 

« 




2 
4 
6 
9 
12 
14 



Hunter. 

Kaatersville Ju. 

Stony Clove. 

Edgewood. 

Lanesville. 

Chichesters. 

Phoenecia. 



12. Catskill s. s. 



€t 
« 
« 



« 



« 



« 



Kaatersville Railroad. 




8 



Kaatersville Ju. 
Kaatersville. 



12.Catskill s. s. 
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10 
19 
26 



29 



I«onfl; Isla nd Batlroad. 

20. Quartemary, with 



Hunter's Point. 
Jamaica. 
Mineola. 
Hicksville. 



Syosset 



Tertiary or Creta- 
ceous. 



« 



it 



163. Williamstown. An important point in the typical area of the original Taconio Series. 
Recent researches of laborious stratigraphic and paleontological field-work, have at last result- 
ed in securing, in generaL a well-assured stratigraphy for this entire Taconio region includ- 
ing the great synclinals of limestones, shales, schists and quartzjrtes of the central moan- 
tain ridges and the adjacent rolling country on the east and west flanks. The most recent and 
extensive discoveries of fossils were made by Mr. 0. D. Waloott in 1887 and in one or two 
years previous. Stratigraphic maps have been lately published by Prof. J. D. Dana, and by 
Mr; Walcott. These show beyond question that the main central ridges of Taconic rooks con- 
sist of Potsdam, Galciferous, Chazy, Trenton and Hudson River strata, flanked on the east by 
a belt of Potsdam and pre-Cambrian rock, and on the west by a wide belt of Lower Cam- 
brian somewhat intermixed with Hudson River Shales. 

Some of the principal localities of fossils are at Pownal, and three miles south of Ben- 
nington. Vt., north side of Graylock Mt., Mass. near Hoosac, and Hoosic, M. Y. and at other 
points for which see Note 140. W. B. D. 

164. By Prof. W. B. Dwight. of Vassar Oollge. 

165. PleoMant Valley. Fossilirerous Trenton in cut near north of depot and in quarry, one half 
mile south. Calciferous limestone in ridges west of the Trenton, at quarry, etc. Fossiliferoas 
Potsdam limestone a little northwesterly from railroad station. Hudson River shales on each 
side of the belt of these limestones. About half way between this and Salt Point fossilifer- 
ous Potsdam mainly composes hill on east side of the railroad near the school house. W. B. D. 

166. Salt Point. Limestone belt passes to east of depot through Hudson River shales. At 
Clinton Corners passes west of station. Exj>osure of Trenton and Calciferous limestone with 
a little Potsdam at Wallace's quarry one mile south of Salt Point. W. B. D. 

167. Clinton Comers. Limestone of Potsdam and Calciferous groups occurs northwest of 
station. 

168. Willow Brook. A ledge of quartzite of Lower Cambrian occurs near the station to 
the southwest and some of the limestone may belong to the same horizon. 

169. Stissing, Station stands on one of the Wappfnger limestones, which appears in place 
in a little gully near track and in cuts to the north and south. Being without fossils its age 
is uncertain, but probably either Potsdam, Rochdale or Trenton. Between this limestone and 
the base of Stissing Mountain (Archeean gneiss) is a strip of red shale of the Olenelias 

group. On ascending the southern slopes of £he Mountain, the red shale is succeeded 
y an underlying stratum of limestone of the "Olenellus" group, containing Hyolithdhu 
Mieaus; underlying this a little higher up the declivity is quuiizose rock also of the "Ole- 
nelius" group and immediately overlying the gneiss. In some spots this quartzyte is ferru- 
ginous and highly fossiliferous containing Olenellus asaphoidea and other fossils. W. B. D. 

170. Matteawan and Qlenham. The stations (Newburg, Dutchess and Conn.) stand on 
shales of the Hudson River Group, which near Glenham become in some localities greenish 
and also bright purplish red. Ledges of an impure irregular granite appear at some points 
near Fishkill Creek surrounded by shales or limestones. On the southern side of the creek 
in Matteawan and Glenham are conspicuous ridges of limestone belonging to the Wappin- 
ger Valley series, but not yet exactly determined oy fossils. On farm of Mr. Charles M. wol- 
cott, soutnwest from Matteawan and three miles nrom the Hudson River^ quartzite of the 
Lower Cambrian crops out, immediately overlying the gneiss rock of Fishkill Mountain. 

W. B. D. 
171. BangaH A broad belt of Calciferous and CambTian \\me«toti«k% %\.T«M&\vQa northerly 
firfm Bangtail for about a mile and a half along the "auVY% 'MlVW^ TO^^\\,\v^C»iia\\«twi%\'9.5s^»fe 
jg?ssI/irerous at some points. In this vicinity there at© Ti\im©TO\» ttox\\A \»V«^«ti ^^^^i^sbrl 
Jfiver Group, and the two stratigraphic componenta ot tti* Wm^aWckft. ^.^.\i. 
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Hs. Iionir Island Railroad.— Gon. 



Alt. 



34iHuntington. 
40:Northport 
59! Port Jefferson. 



30|Fanningdale. 
66! Manor. 
94iG;reenport. 



Hunter's Point 

Woodside. 

Winfield. 

Newtown. 

Flushing. 

College Point. 

Whitestone. 

Brookdale. 



I Brooklyn. 

! Richmond Hill. 



20. Quartenary, with 
Tertiary or Cretaceous. 
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20. Quartenary. 
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Ms. 



Iiong Island Railroad.— Cbfi. 



Alt. 
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16 



19 
21 
25 



22 
36 
47 
64 



Jamaica. 
Valley Stream. 



Ocean Point. 
Far Rockaway. 
Sea Side House. 



Freeport. 
Babylon. 
Oakdale. 
Patchogue. 



20. Quartenary. 
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Staten Island Railroad. 







r 18 c. Cretaceous. 





Stapleton. 


•! (Plastic clay forma- 
( tion.) 




Richmond. 


« 


11 


Pleasant Plains. 


(1 


18 


Tottenville. 


« 



172. Shekomeko, An independent strip of limestone about six miles long extends from 
**The Square** two mile south of Shekomeko, up the valley to Pulver's Ck>rners. It consists 
of (kUciferous, and probably the Potsdam, which runs frequently into calcareous shales. At 
Busted Station, the latter formation skirts the west flank of Wincheirs Mountain, and is well 
shown in a deep out Just north of the station. In a cut south of the Shekomeko Station is 
a conspicuous fbult between the Oalciferous and Hudson Rirer Oroup, and a little frirther 
south, the Galciferous contains fossils. W. B. O. 

173. Canaan 4 Comers. The limestone belt between Canaan 4 Comers and State Line Station, 
which with: the overlaying argillaceous and arenaceous rocks, formed a portion of the original 
'"HMonio Series'* of £mmons. have recently been shown by indispnuible paleontological evi- 
dence to belong, in part at least, to Lower Silurian formations. Fossils nave been recently 
discovered at the railroad tunnel (No. 290) and south of it, also on Drowne's farm one mile 
east of Canaan 4 Corners. Tiiese fossils indicate certainly Lower Silurian strata, probably 
of the Trenton and Calciferous groups. See note 163. W. H. D. 

Qeology of Eastern New York. 

174. The geology of the country between the Hudson Biver and the Connecticut and Massa- 
chusetts State Line was involved in almost entire obscurity until within a few years. In the 
State geological survey of forty-eight vears ago, the slates were assigned, for stratigraphic rea- 
sons, to the Hudson River Group, and the limestones without any evidence oi any value 
derived ttom fossils, was assigned to the Calciferous and Trenton groups. Afterwards, the 
entire mass of rocks was indefinite! v assigned to the Quebec Group and was so designated 
in the first edition of this Guina. The difficulty of ascertaining the true order was much in- 
creased from the fact that the strata are much metamorphosed, flexed and faulted. 

It is now known, on abundant paleontological evidence, that the shales and schists with 
some attendant "grits*' are of the Hudson River Group, and perhaps of the Utica Slate ; and 
that the limestones and some quartzytes are Cambrian or Silurian, that is, comprising stx^ata 
either of the <*G^orgia'* ["Olenellus'*], Paradoxides, Potsdam, Calciferous, or Trenton. 

It is certain that tne three latter formations are largely represented. The fossils are 
unique and important, but they are in general altered, fragmentary, difficult to obtain and 
difficult to study. W. B. Dwioht. 

A general sketch of the geology of this region is given in Notes 175 and 176 by Drs. 
Hunt and Dana, who represent diverse views on some of the important questions connected 
with the stratigraphy, and much information will be found in the tables and notes on 
stations in this region, especially in Notes 118, 119, 138, 163 and 173. 

176. To the east of the Hudson River in New York we find besides the Laurentian 
rocks of the Highlands, a great development of the gneiss and mica-schiiits of the Montal- 
ban and of two other and very unlike series. The first of these is the Lower Taconic, con- 
sisting of the Stockbridge limestone with quartzites and peculiar slates. This series together 
with the Primary crystaline schists, stretches up northward, passing along the southeast side 
of the Highlands, and occupying portions of Eastern New York and Western New England. 
On the northwest side of the Hlgnlands. extending northwand along the valley of the Hud- 
son, and as far as Lake ChamplMu, is found another series, variously designated as the 
Hudson River Group, the Taconic Slates or Upper Taconic series of Emmons, and the Que- 
bec group of Logan. These rocks have l)een supposed to be Upper Cambrian or Silurian, 
(Utica, Loraine and Oneida) but are now believed to be chiefiy of Lower and Middle Cambrian 
ages. They are generally disturbed and often inverted, and include small outliers and in* 
Tolved portions of Upper Cambrian and occasionally of Silurian strata. This Upper Taconic 
or Camorian group is distinct from and superior to the Lower Taconic. It is impossible in 
the present state of our knowledge of their distribution to define the limits of these various 
SToaps of strata to the east of the Hudson, or to say at what stations the Upper Taconic, 
the Lower Taconic (Taconian) or the Primary rocks are met with. T. S. Hum. 

Nont. — Dr. Hunt here uses the terms Cambrian, etc. as given in the first edition. See Note 2, 
also Dr. Hunt*s table in the Introduction. 

178. To the north of Putnam County, N. Y., whose rocks we n«\\.\v %tci<92\ «i.<i.%\»v<ajcA 
AroheeaB/ there h a large development along the boundary Y>ft\wftftXi "^^vj XotV ^:cv^ ^^"^ 
Xngpland of the **Lower Taoonio Series" of Emmons, cona\«t\n« ot \\m«>^\ATv^, <sai\«ik^ Nx^. '^^^^ 
thB atookbrldge limestone, with hydromica and mica-acVila\.a axi^ <v^"Mcvl\Va. 'W^ftv* ^t5«»5 
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extend northward over a portion of Eastern New York and neighboring portion of Connecticut, 
Massachusetts and the southern half of Vermont. The limestones have afforded Lower Sil- 
urian fossils in Canaan, (see Note 173). Columbia County, New York and in W^st Rutland 
and elsewhere in Central Vermont. The rocks near Poughkeepsie were made part of the "Low- 
er Taconio*' and have recently afforded Lower Silurian and some Cambrian fossils. The 
slates were formerly all referred to the Hudson River Group. In Rensselaer Co., N. Y., oc- 
cur slates and other rocks made *'Upper Taconic" by Emmons, containing Cambrian fossils 
and similar rocks occur in parts of western and northern Vermont. J. D. Daka. 

Note on the QIacial Drift on Lone Island 
by Mr. Warren Upham, Assistant U. 8. Qeologisti 

177. On Long Island the terminal moraine of the continental ice-sheet extends from Fort 
Hamilton twenty-four miles in a nearlv northeast course to Roslyn ; thence it runs nearly due 
east sixty miles to Canoe Place and the Shinnecock Hills; next it turns northeast about eight 
miles to near Sag Harbor; and thence its course is east and east-northeast about twenty-five 
to Montauk Point. This range of hills long ago was called "The backbone of the island." 

From the Narrows to Roslyn, this moraine varies from 100 to 250 feet in height, is mainly 
composed of unmodified drift, upper till on the surfeuse, with glaciated pebbleiE^ and boulders 
in deep excavations. Its irregular contour is well seen in Greenwood Cemeteiy and Prospect 
Park and at Ridgewood Reservoir. 

East of Roslvn it is almost wholly composed of modified drift, being waterwom grav- 
el and sand with few or no boulders. These deposits are stratified, but often with oblique 
bedding and seem to constitute the entire mass of hills from 200 to nearly 400 feet high. 
Harbor Hill, a half mile east from Roslvn is the highest, 384 feet above sea, and is of this 
kind. In the same class are Jane's Hill, 364 feet; Rutland's, 340 feet; Osbom's or Bald Hill, 
a few miles southwest from Riverhead, 293 feet. The portion of this moraine forming the 
peninsula of Montauk, ten miles long and 160 to 200 feet high, is stratified, but contains 
frequent embedded boulders, which are also spread over the surface. 

Long Island, south of this series of hills, consists of plains of fine gravel and sand 6 
to 10 miles wide and lOOJ long. The north portion at the foot of the moraine is 60 to 160 
feet above sea, from which height they slope southward. Numerous ancient water courses 10 
to 26 feet deep and 100 to 300 feet wide cross firom north to south. In some cases these 
channels continue beneath the the sea level of the southern bays to the beach ridge, by 
which they are divided firom the ocean. 

A later terminal moraine 100 to 200 feet high, formed during a halt in the final retreat 
of the ice-sheet, of modified drift, except near Greenpor^ and Orient, forms the north shore 
from Port Jefierson to Orient Point. It is separated from the extreme moraine by plains, also 
crossed by old channels of drainage. — 

• 

QIacial Notes, 

Bt Pbov. T. C. Chambkrlim, 
Of the United States Geological Survey and State Geologist of Wisconsin. 

178. Roches Moutonnees at New York and for several stations east on the N. Y. A N. R. R. 

179. Cham plain. 

180. Striee. 

181. Between Syracuse and Rochester drumlins have very fine development. 

182. Between Victor and Fisher's, kame-like, semi-morainic hills are well developed. 

183. Kame-like, semi-morainic hills. 

184. Kame-like gravel hills. 
186. Glacial fiood deposits. 

186. Gravel hills and terraces. 

187. Moraine. 

188. Valley drift, kame-like knolls. 

189. Sub-aqueous drifL 

190. Valley drift. 

191. Moramic and glacial fiood gravels. 

192. Moraine and sub-aqueous £ift. 

193. Morainic(?) hills. 

194. Sub-a()ueou8 till: strise. 
196. Morainic(?) knolls. 

196. Morainic glacial flood gravels. 

197. Sub-aqueous till. 

198. Kame-like knolls. 

199. Kame-like knolls; Moraine(?). 

200. Valley drift; "Kame-like knolls; MoraineB(t) 

201. Kame-like and morainic hills. 

202. Valley drift; moraine. 

203. Morainic knolls. 

204. Morainic kame-like hills. 

206. Kame-like knolls and glacial fiood gravels; moraine(?). 

206. Valley drift; gravel knolls. 

207. Strise; moraine(?) in vicinity. 

208. Valley drift; gravel knolls; moraine(?) 

209. Morame; gravel knoll. 

210. Glacial fiood gravels. 
au. Morainic terrace. 
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New Jersey. 



Bt PRonssoR Jno. G. Shook, AdusTANT State Geologist, New Brunswick, N. J. 
Qeological Formations or Epochs found in New Jerseyi 



20. Quaternary 
and Recent 



i 



20 b. ChamplaiiL 
20 a. Glacial Drift. 



Tertiary. 



19. TerUary. 



{< 



19 c. Pliocene. 
19 b. Miocene. 
19 a. Eocene (Upper 
in part). 



Marl 



Cretaceous. 



18. Cretaceous. 



18 g. Upper Marl (in part). 
18 f. Yellow Sand. 
18 e. Middle Marl. 
18 d. Red Sand. 
18 c. Lower Marl. 
18 b. Clay Marls. 
18 a. Raritan Clays or Plas- 
tic Clays. 
16. Triassic, or New Red Sandstone. 
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Devonian. 



10. Hamilton. 
9. Upper Hel- 
derberg or 
Gomiferous 
8. Oriskany. 



Green Pond Mountain 
Rocks. 
10 a Marcellus Shale. 
9 d. Comiferous. 
9 c. Onondafca. 
9 a Cauda Galli. 
8. Oriskany Sandstone. 



1 



Upper Silurian. 



7. L.Helderb'g 
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6. Salina. 



Upper Pentamerus Limest. 
Encrinal 
Delthyris Shale 
Lower Pentamerus 
Tentaculite 
6. Water Lime. 



it 



ii 
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Lower Silurian. 





g j Medina Sandstone. 
*• ( OneidaConglomerate 


6. Niagara. 


4. Hudson. 


4 c. Hudson River Slate. 


ti 
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4 b. Utica Slate. 


4. Trenton. 


4 a Trenton Limestone. 


8. Canadian. 


8 a. Magnesian Limestone. 


2. Primordial or 




Cambrian. 


2 b. Potsdam Sandstone. 


1. Archaean. 


1 b. Huronian. 


ii 


1 a. Laurentian. 



NoTBS ON THB Tablb 01* FORMATIONS.— No. 21, Rbobnt, Includes the tidal meadows, the allu- 
vial, upland necks of the scathem part of the State, the sand-beaches of the Atlantic coast, and some 
of the peatnieposits of the interior. 

Undev 20 b., Chaxplain, are placed the modified drift bordering some of the rivers ; and deposits 
of the and^it lake basins. 

No. 20 A., Glacial, represents the glacial drift north of the terminal moraine. 

The TiiJiOW SAND AND GBAVBL of the southem part of the State is represented as Pliocene. 19 c. 

The MioosNS, 19 b., Is identified by its characteristic fossilsTin Cumberland County, but it is not 
on aaoj railroad line. 

The £ooBNE, 19 A., is recognized in the upper layers of the upper green-sand marl-bed. 

The Cbbtaoboub. 18, includes the green-sand marls of the southern part of the State and the plas- 
tte clays here designated as the Raritan clays. 

Under 16, Tbiassio, the trap-rock outcrops are included with the red sandstone. 

The Obbbn-Pond Mountain series of shales, sandstones, and conglomerates are of Devonian 

Ji, but there is some uncertainty as to their true position. Tliey are provisionally assigned to the 
ppw Devonian. 
The Mabobllus Shale, the Cobnifebous and Onondaga Limestones, the Cauda Oalli Obit, 
the Oriskany Sandstone, the Loweb ;Pelderberg Series, and the Water Lime group occur in 



^i 



the Upper Delaware Valley, west of the Eittatinny Mountain. No railway line runs nearer to them 
than the New York, Lake Erie and Western Railway, at Carpenter^s Point, and Port Jervis. 

The 8 A. E. c, Magnesian Limestone, is the equivalent of the calciferous sandstone of New York. 

The 4 B. E. c, Utica Slate, has not been outlined on any of the State maps, as it is almost im- 
possible to separate it from the Hudson River slate. 

In No. 1, Aboroan, the subdivision is based on lithology alone. The gneissic, granitic, syenitic, 
and other associated crystalUne^rocks are assigned to the Laurentiui, and the fine crystalline, horn- 
blendic, schistose rocks to the Huronian. 

The reference to the newer and superficial formations is not made in all cases ; and the more 
characteristic and typical localities only of the Recent and Quaternary ages are ^ven. 

Some of the stations are on the boundaries of formationB and co^ec Vro ou\cxo\a. *\^<^ «&3&.Na Na 
give themoetcoospicaouB and well-developed one in such localitiea. 
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Vs. I Northern Railroad of New Jersey** 



Jersey City. 1 * 

7 New Durham.' 

8 Granton. 
10 Ridgefield. 
13 Leonia. 

15 Englewood. 

16 Highland. 

17 Tenafly. 

18 Cresskill. 
20 Closter.* 
22 Norwood. 



1. Archaean, 16. Trias. ^ 

16. Triassic, 20. Qua- 

ternary, 21. Reoent^ 
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40 
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40 



New York, West Shore* and Bnllklo 
Ran way. 



Jersey City. 
Weehawken.' 

New Durh'm.^ '^ 

6 Little Ferry. 

6 Ridgefield Park. 

1 Haokensack. 

9 Teaneck. 
10 W. Englewood. 
12 Bergen Fields. 
12 Schraalenburgh. 

16 Randall's. 

17 West Norwood. 
19;Tappan, N. Y. 



1. Archaean, 16. Trias. * ^ 
16. Triassic. lo 

16.Tria8., 20. Quater 
nary, 21. Recent. 
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40 
80 
70 
70 
90 
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New Tork» SnsQnehaiuia, and Western 

Railroad. 




1 
7 
7 

12 
12 
14 
14 
16 
17 
19 
21 
24 



New York. 
Jersey City. 
Schuetzen Park. 
New Durham.^ 
Little Ferry. 
Ridgefield Park. 
Bogota. 
Hackensack. 
Maywood. 
Rochelle Park. 
Dundee Lake. 
Paterson.^ 
Van Wmkle's.io 



1. Archaean, 16. Trias.* <» 
16. Triassic. * 

16. Trias., 21. Recent. * 
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4 

10 



10 

65 

45 

40 

100 

125 



New York, Snsqnehanna, and Western 
Ms. I Railroad— (7on. 



26 
27 
28 
80 
81 
82 

86 

88 
44 
45 

47 

61 
58 
54 

57 

60 

68 
67 
71 
16 

54 



57 
61 
68 

69 

72 
76 
80 
82 



91 

92 

96 
98 



Midland Park. 

Wortendyke. 

Wyckoff. 

Campgaw. 

CrystidLake.^* 

Oakland.^' 

Pompton.*' 

Butler. 

Charlotteb'gh.1* 

Newfoundland." 

Oak Ridge. 

Stockhohn.'^ 
Summit. 
Two Bridges. 

Ogdensburgh.*' 

FrankUn.»« 

Hamburgh. 
Deckertown. 
Quarryville.*^ 
Unionville, N. Y. 



16. Trias., 21. Recent*" 

870 



Two Bridges. 
S.0gden8b'gh.«o 
Sparta. 
Sparta June.** 

Washingt*nv.** 

Swartswood. 

Stillwater. 

Marksboro." 

Paulina. 
83|Blairstown. 
85{Ealarama. 
89iHunesburg. 

Warrington. 

Columbia.** 

Dunnfield.«« 
Dela. Wat. Gap. 
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840 
890 
340 
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S76 

1 a. Laurentian, 20 b. 
Champlain. ^*° 

360 



ii 
ii 



720 



12. Catskill DeTon. ^^« 

4 c. Hudson River (f) 

20. Quaternary.*'® 

1 a. Laurentian. ^^^ 



I 
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loss 

960 



1 a. Laurentian, 20 a. 
20 a. Glacial. ^60 

1 a. Laurentian, 2 b. 

2 b. Potsdam. "° 
8 a. Magnes. Limest**' 
4 c. Hudson Riyer. 



a 



460 
060 
OSO 



960 



1 a. Laurentian. 
1 a. Laurentian, 20 a. 
Glacial. "» 

8 a. Magnes. Limest.^^® 
8 a. Mag. Limest, 20 
b. Champlain. »«« 
4 c. Hudson River. 
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8 a. Magnesian. 

it 


800 
870 


it 


8t0 


it 


810 



(8 a. Magnesian, 20 b. 

( Champlain. »«« 
5a.0n'da&Medina.*<»<> 
5 a. Medina. "o 



* The altitudes are from the topographical sheets of *' Atlas of New Jersey," prepared by the Geo- 
logical Survey of New Jersey, Professor Qeorge H. Cook, State Geologist, and compiled by C. C. Ver» 
menle, C. E., topographer. 

1. The Archaean rocks are now all covered by improvements, and there are no outcrops ; bat a 
large part of the city has this formation as its underlying rock. 

2. The Palisade range of Bergen Hill trap-rock in the western part of the cut, as seen at the tunnel. 

3. The trap-rock of the Palisade range is seen on the east side, the whole length of this road to the 
New York line. (See Note 5, under New York.) On the left are the recent formations of the Hack- 
ensack meadows. 

4. The sandstone lying upon the trap-rock can be seen on the mountain' southeast of the station 
and near its crest. 

5. At the east entrance to the tunnel the indurated stiale, and above it the trap-rock, can be seen. 
One mile to the south there are good exi)08ares of the latter rock cutting across the sandstone and 
shaly rocks. And sandstone was met with in the tunnel-cutting. 

6. The sandstone on the west of the trap-rock is beautifully exposed in the west entrance to the 
tunnel. There are good sections showing glacial drift also. 

7. The recent formations of the meadows along the Hackensack are seen on the left or west side 
from here to Hackensack. 

8. (See Notes 3 and 6.) 

ff. The Oarret iZock ridge ot trap-rock is promineiit m the EoutYiNVQAt «sid. «ontb. of the city. Paif- 
sa/c FaIJs, where the Passaic lUver falls seventy teet over \e^«a axxi^XXiiou'^ ^««qx«^ cA. \x«^r«t^2ti«^ 
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MJB. I Green Pond Mine BAllroad. 
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Green P'd Mines 
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New Torkf lAke Eiie» and Western 
Railroad* 



New York. 

ij Jersey City. 

BSecaucus.*^ 

9 Rutherford. 

12 Passaic. 

14 Clifton. 

15 Lakeview. 
IVPaterson.*^ 
22 Ridgewood. 
24HohokuB.>» 
26 Allendale. 
28 Ramsey's. 
80 Mahwah. 
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Rutherford Jn. 
Garfield. 
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1. Archaean, 16. Trias. ^ 
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Ms. I Newark and Patersoa BaHroad. 



jNew York. 
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16 Peru. 
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Ne^r Jersey and New Tork Railroad* 



1 Carlstadt'o 

2{Woodridge. 

6Hackensack. 

7 Cherryville. 

9,New Milford. 
lo'Oradell. 
13 Westwood. 
14;Hillsdale. 
16 Pascack. 
16|Park Ridge. 



16. Trias., 21. Recent. ' 
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it 
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10 
10 
10 
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In Morris Hill, near the falls, fine section of sandstone and conglomerate, bedded trap-rock capped by 
the colnmnar trap. 

10. Columnar trap-rock seen on west of road in the second moantain range. 

11. Morainic drift surface is noticeable on north of road, from here to Oakland, where the modi- 
fled or terrace drift can be seen, thence to Pompton on the left side of car. 

12. Here the train approaches the gneissic rocks (1 a. Laurentian) in the eastern face of the High- 
lands. 

18. South of Pompton Junction ^ mile, and in the left bank of the Pequannock River, there is an 
isolated outcrop of black, slaty rock, which is probably Huronian. The locality is in sight from the 
railroad track. Graphite i^ine } mile south of Bioouunsdale, a flag-station between Pompton and 
Butler. From Pompton to CharlottebuiKh the road follows the Pequannock River, and excellent 
▼lews of the Highland ranges are to be had from the car-window. 

14. The bold escarpment of the Copperas Mountain here comes in view, and west of this station 
the road passes through a gap in the range. It belongs to the Green-Pond Mountain series of Devon- 
ian age. 

15. Green Pond Mountain is seen to the southwest of the station. Green Pond, a beautiful, natu- 
ral lake» 1,048 feet high, is three miles south of Newfoundland. 

16. East of Stockholm the line re-enters the outcrop of the Laurentian rocks, and runs thence over 
them to Franklin Furnace. 

17. The raUroad line here runs on a remarkable moraine, which, excepting the narrow passage for 
the Wallkill, stretches across the valley and is one hundred or more feet high, affording pretty views 
on each side. West of the station there are cuts in the white, crystalline limestone. The Sterling Hill 
sine-mines are southwest of the station. 

18. The noted Mine Hill is northeast of and in sight from the station. The zinc-mines ot frank- 
HnUe ore are here. Famous mineral locality. The Potsdam sandstone is cut a few rods northwest of 
the depot. 

19. The extensive meadows of the Drowned Lands are on the east of the road. Quarries of flag- 
ging-stone on Flagstone Hill west of the station. 

20. The valley of the Wallkill River is on the west. 

31. Modifled drift of Germany Flats conceals the limestone. 

22. The road here runs near the line between the slate and the magnesian limestone of the Paul- 
inskill Valley. The ridge bordering the valley on the southeast from Washingtonville to the Dela- 
ware River is slate. 

28. Near Marksboro, White Pond is noted for its shell marl deposits of Recent age. 

24. The station is on the river terrace. Northward two miles, the road enters the slate belt. Quar- 
ries of roofing-slate a little way east of the road. 

96. The raUroad line follows the river through the gap in the conglomerate of the main southeast 
ridge, and then across the Medina red, gray, and olive-colored shales and sandstones. Grand scenery. 

26. The road here crosses a low, upland strip of sandstone. To the southwest are to be seen the 
Snake HUl and Little Snake Hill— trap-rock hills. The meadows to the southeast and to the north- 
west are Rbobnt. 

27. (See Note 9.) The modified drift is beautifully exposed in hills east of the depot and in the 
city. 

28. The red sandstone is cut down deeply by the gorge east of the road. Northward to the State 
line the rock is covered by drift, and seveial side-cuttings show this drift. 

29. The Belleville quarries, southeast of the station, yield annually a great amount of very excel- 
lent brownstone. 

80. Tidal meadows to right. Sandstone ridge on left. The line follows the Hackensack and then 
the Pascack Rivers. Very few exposures of the rock ; drift surface geneiallY. 

81. This railway west ot the Brie line runs westerly, and cuts Into tYie «k&!3a\ata %\.\2Dfik ^^^s2ficL ^^ 
of BnMke HW, wbich ia tnp-rock nudnly. West of Arlington it cuta 4eey\^ afiS<M«^ \3DL<^«»s^s^sivs^^i^^Si^ 
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A slight fault is seen in this cut. The historic Schuyler mine (copper) is one mile northeast of this 
station. 

32. The road here approaches the trap-rock range (First Monntain). 

33. The railroad line crosses the First Mountain ranse part way through a gap. Good exposures of 
trap-rock in cuts. Qoing toward Cedar Grove, beantifally glaciated surfaces and good secti<His of 
glacial drift on the side of track. 

34. Falls of Passaic River over trap-rock ledges in village northeast of station. Qnairies in brown 
sandstone. Fine examples of trap-rock columns on shale one mile nwtheast of village and near the 
river. 

35. The road here passes through a gap in the Towakow-Packanack range of trap>rock and enters 
the Pompton Plains basin, a .part oi the old glacial Lake Passaic. The southern portion is still wet 
peaty meadow. Northward a gravelly plain. The Archaean highlands are seen on the left— or west 
side of the plains. 

86. The isolated crests of gneissic ridges, nearly buried in the drif tgravel, characterize this vaUev. 

87. The long-worked and celebrated iron-mines of Cooper and Hewitt are here reached by tlus 
branch railway. 

38. The lu^est lake in the State, lying between the Laurentian ridges on the east and the roogli 
Bearf ort and Bellvale Mountains on the west. The latter are of the Green-Pond Mountain series of 
rocks. At the south end and west side of the lake there are small outcrops of 4 c. Hudson Mveft 6a 
Oneida, and Medina. 

39. Famous basaltic columns at 0*Ronrke*s quarry, west of the town. 

40. At Castle Point, north of ferry, serpentine outcrops. 

41. (See Note 89.) 

42. Hills of glacial drift here are prominent ; and the terminal moraine crosses the Second Mount* 
sin range sooth of Summit. Thence to Morristown the southern edge of the drift is, on the avengib 

s bsltmile aonth of the m/lroad. 

4S. West of the station deep sink-holes appeax neax Che \iiiA c(l toadu 
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16. Triassic. 



10 
80 



44. The Archaean rocks are west of the plains. The drift is thick and the plains are a part of the 
old glacial Lake Passaic. The road enters the Highlands north of this station. 

45. Dover is the center of the iron-mine district of Morris County. 

46. The Mosconetcong Valley is here entered; the road passing through the terminal moraine a 
half mile north of Hackettstown. 

47. The beautiful and fertile vallev is here spread out before the traveler. Going south to Port 
Murray, deep cuts show slate. The Schooley*s Mountain table-land is seen on the east. 

48. The railroad cut exposes Potsdam sandstone and Laurentian gneiss. The Pohatcong Valley 
is here entered, and hence to Broadway the line follows at the side of tne valley. 

60. The railroad cut near Phillipsbnrg cuts a slaty rock, which may be Utica slate. 

51. The railroad line runs down from Summit into the valley of the Passaic and along the south* 
east foot of Long Hill. 

68. Bemardsville is at the border of the Laurentian Highlands. 

58. Modified drift forms the surface of these plains. 

54. The road runs close under Garret Rock. Quarries of sandstone on the east side of this moujft- 
ain, where the trap-rock can be seen upon the sandstone. On the left side of the track there are side 
cots in trap-rock and sandstone. On the right one sees the same rocks exposed in the bln£E west of 
ttie mills. Fine view of the city is here also had. 

68. (See Note 85.) 

67. Here the road follows on northern foot of Hook Mountain and south of the Pompton Plains. 
58. Between H^tehall and Montville there are very fine sections of high terrace hills at the right 

•C ttte track. Footprints in red sandstone at quarry one mile southeast of the station. 
^ 50. Famous locality for serpentine and chrysolite at Gordon^s quarry two miles north of this sta- 
tkm. FOmil fish localitv is about two miles southeast. 

60. To the east ana southeast the passenger looks over the red sandstone plain— to the distant 
Second Mountain range of trap-rock. 

61. (See Note 48.) 

62. Extensive iron-works and iron-mines. Tunnel through the gneiseic rocks east of the station. 

68. Tunnel in slate. Beautiful view of the Delaware and of Water Gap. 

04. Bailroad cut west of the station, near Newark Bay, shows old sand-dune upon sandstone drift. 

65. Beyond this station, and on to Nethowood, railroad cuts show g^ood sections of glacial drift 
where the terminal moraine is crossed. 

011. The platai ooontiy southwest of the moraine is here reached. TSxaXI&oxmXidJai ^Ck\ \»:^x^)nwi>ak 
enOenoiih. 
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Plastic day. ^o 

1. Archaean; 20 b. 
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67. Round Valley Monntain to the southwest, a peculiar, horse-shoe shaped ridge of trap-rock. 
The railroad line is at north side of it. 

68. About half a mile west of Lebanon the Archflean territory is entered. 

69. Here the deep valley of the north branch of Raritan is crossed. 

70. Limestone dipping under the gneiss of mountain is noticeable in the railroad cut northeast of 
the station. Hence to Bloomsbury the line runs near foot of the Musconetcong Mountain. 

71. Large iron-mines one mile southwest. 

72. (See Note 50.) 

73. Sourland Mountain (trap-rock) appears on right side of the car, to northwest Beyond the 
next station (Hopewell) the roaa cuts across the end of the Mount Rose or Rocky Hill range. 

74. Here the road enters the German Valley, shut in by Archaean ranges of mountains. 

75. The underlying f ormati«n (presumably Arch8ean)u here concealed by drift. The same is true 
St the sacceeding etatlonB of Drakesyiile and Kenvil. The Ionv 

sandstone (Oreen Pond Jfoimtain series). 
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73 

76 

81 
83 

89 
96 

98 

108 
106 
124 



Philadelphia. 

Phillipsburg. 

Belvidere. 

Buttsville. 

Townsbury.*°* 

Gt.Meadows.io« 



7- 

108 



Allamuch 
Andover. 
Sparta Junction. 
Franklin June. 

Hamburgh.' 0* 

McAfee.io» 
Vernon. 
Greycourt, N.Y. 



3 a. Mag. limestone. ^^'^ 

268 



ii 
it 
ii 
(t 



ii 
ii 
it 
it 



891 
008 



20 b. Champlain.'^'* 

086 



it 
it 
it 
it 



098 
088 
028 



I 



8 a. Mag. limestone. 
20 a Gladal. *«• 
1. Archaean. **• 

3 a. Mag. limestone. *^* 



FlemlnctoD Branch R. R« 



16 


Lambertville. 


16. Triassic. 


Tf 


19 


Mt. Airy. 


ii 


147 


23 


Ringoes. 


it 


248 


26 


Copper Hill. 


ii 


109 


28 


Flemington.'°® 


it 


182 



8. Millstone Branch R. R. 



33 
34 
36 
87 
39 



New York. 
New Brunswick. 
Millstone June. 
Voorhees. 
ayde. 
Middlebush. 
East Millstone. 



16. Triassic. 



ii 



it 



it 
ii 
it 



08 
»8 

118 

120 

110 

0f 



76. Northeast of Eenvil, about one mile, the terminal moraine is entered, and the railroad cuts 
afford good sections of the glacial drift, thence to Port Oram. 

77. (See Note 46.) 

78. Laxge mines of magnetic iron-ore, for which this road is the outlet. 

79. Laigest lake wholly in the State. 

80. Iron-mines. Apatite locality. This railroad line has its terminns at large Ogden Mines. • 
80 a. Iron-mines in and near the village. 

81. The terminal moraine is crossed by this road southeast of the station. 

82. Here ttie road leaves the red sandstone territory and enters the gneiss in the Mnsconetcong 
tunnel. A fold of the magnesian limestone in it. At the west end entrance of the tnnnel the deep 
cut exposes disintegrated gneisses, and to west the magnesian limestone and hydro-mica slates. West 
JBnd iron-mines. 

88. Bergen Cut, in trap-rock, between Jersey City and Marion. 

84. The road here crosses the Newark Meadows. Much buried cedar timber in the black earth ; 
and the stumps and fallen trunks may be seen from the car-windows. 

86. The terminal moraine is crossed between this station and Metnchen. 

86. The red sandstgpe forms bluffs in right bank of the Baritan, which are seen crossing the 
bridge. 

87. Low cuts here and hence to Trenton in drift sand and gravel. They conceal the underlying 
formations. 

88. The gneissic rocks are to be seen in the Delaware Biver above the railroad bridge. Northeast 
of the station a long cut exposes a gravel formation, which belongs to the Trenton terrace level. Mas- 
todon tusk has been found in it. irade flint implements found by Dr. Abbott in this formation, south 
of station, in the river bluff. 

80. Center of flre-clay digging and fire-brick works. Very large banks west and south of the 
▼fllage. 

w. Southern limit of glacial drift at month of the Baritan River. 

91. A micaceous sandstone (Potsdam) near the Warren Street station. 

92. Coarse, pebbly beds of the Triassic are noticeable near Asylnm station. Thence, up the river, 
maii^ cuts hi the red sandstone. Near Greensbnrg there are large quarries of sandstone. 

98. Trap-rock of Smith's Hill, north of TitusviUe. 

94. Goat Hill (trap-rock) south of this station. North of it, and east of the town, remarkable ex- 
amples of indurated shales. Tourmaline locality. 

96. Sandstone quarries. 

90. Flagstone quarries north and northeast of village. Pebble bluff, a huge wall of red conglom- 
anin norChweet of the village, at foot of which is the road. Nockamixou CUfia Q!&. Q-^v^i^y^ ^^m^p 
^^IvaniiO Bide. 

98. MOBCoDetcoDg Mountain range of gneiss south ot BtaUon. 



146 IK AHERIGAN GE<$LOOIGAL RAILWAY OUIDE. (NEW JEBSET.) 



Mb. I 4. Rocky HIU BnuMh K. R. 



41 

46 

41 



New Tork. 
Monmouth 

Junction. 
Kingston. 
Rocky HilLi" 



I 



18 a. Cretaceous, Ra- 

ritan clay. •■ 

16. Triassia «» 

u 60 



5. AmAmj IMrlaton. 



8 
10 
14 
16 

18 

21 
24 
27 



New York. 
So. Amboy.108 

Old Bridge. 
SpotBwoc^ 
Jamesburg. 
Prospect Plains. 

Cranbury. 

Hightstown. 

Wmdsor. 

Newtown. 

Yardville. 

Bordentown. 



I 



18. Cretaceous ; a. Ra- 
ritan clays. '° 



it 



)18. Cretaceous ; 
Clay marls. 



it 
« 
it 



10 

S9 

73 

140 

b. 

110 
99 
8f 

Its 

10 



6. FreehoM uid JuBesbu>c Acrieoltwrai 

Ms. I R» R* 



Ti5enton.^<>» 



«c| White Hill.» 10 



4S 
>.46 



47 Beverly. 



^9 
60 
68 
64 
61 
61 



Einkora. 

Florence. 

Burlington. 
Edgewater. 



Riverside. 
Riverton. 
Palmyra.^ * ' 
Fish.HoiiSQidM 

Camden. 



Mfmrnprn-ni 



1. Archasan. 



as 



18. Cretaceous ; 
Plastic clays ; 
Clay marls. 



ti 



18. Cretaceous 
Plastic clays. 



it 
ii 
it 
it 
(i 
(t 
it 
it 

it 



a. 
b. 

10 



a. 



10 



41 Monmouth Junc- 
tion. 

48 Dayton. 

49 Jamesburg 
64EngliBhtown.iis 

68 Freehold. 
61 Howell's. 

66Farmingdale.ii^ 

69 Allaire. 

IS Manasquan. 
14 Sea Girt. 



)18. Cretaceous; a. Ra- 
ritanclay. 9' 



it 
it 



90 
T3 



18. Cret. ; a. b. Clay m'ls. 

" d.Redsand.i«« 

** c. Lower marL 

" e. Middle marL 

" f.YeUowsand. 

" g. Upper marL 

Eocene, 
it 



19. Tertiary. 

if 



7. PembertoB aod HlfflitatowB R. R. 



Hightstown. 
6 Sharon. 
1 1mlaystown., 

10CreamRidge.ii« 

12|Honierstown. 

16NewEgypt.i>« 

20 Wrightstown. 



28 
26 



Lewistown. 
Pemberton.i*'^ 



18. Cret's; b. Clay marls. 



ii 

ti 



it 
ii 



" d. Red sand bed. 
**c. Lower mrl bed. 
" e. Middle marl. 
" t Yellow sand. 
" g. Upper marL 
" £. Yellow sand. 



it 



ti 



u 



*' e. Middle marL 
" f . Yellow sand. 
" g. Upper marl. 



9. BurUncton R. R. 



Burlington. 
MountHolly.il* 



10 



18 Cretaceous ; 
a. Plastic clay. 
18. Cret'ous; b. Clay 

marl ; c. Lower mrl ; 

d. Red sand. 



i>^<^Vf9.>JBQb»t««iac-mngfl of gneiss north of this place. 

100. Two miles to north the railroad line nms at river foot of Marble Mountain. Homblendic 
schists, crystalline limestone, steatite (quarries) and gneisses. Some of these may be Horonian. River 
^sttaceslaAlB^Mldttte'odm I 

101. The line skirts mountain on west, Peqnest Valley on east. Terminal moraine lies across val- 
ley near Townsbuiy. . nv 

^J) IflSutjQreaA'MeadOWfbilian old glacial lake-basin filled by drift and recenUillavial deposits. 

106. The once famoos Andover iron-mine is northeast of station and nearthe track. To northeast 
^iti|abt)Ofi Babini']MEM[MT modified drift, valley underlain by limestone. 

104. A remarkable cat hi glacial drift south of the station. 
t^.£oilMb?IiamHllSiiiMhlt)iwikue, crystalline limestone in this vicinity and near Hambureh. On east 
4lkl4iiglr/WMniiMa<la>MoiiIitala (t.on the west, Pochnck Mountain ; both ranges of gneisslc rocks. 

107. Trap-rock qnarnes south of station. 

*di «<)6LitFos8llfifafaipimU^il«ete|npits near shore. 

109. (Bee Notes 88 and 01.) 

1 10. Fine sections of clay-maris^Midi the clays in the blnfl, and at clay-banks near Kinkora. North- 
west of Florence station andteJllM sbnBJblnfl the yellow gravel covers thirty or more feet of Cretaceoos 
.flays Mtd(flM^<>(iT .noUniH rnuiv^/ irto 

111. rhie'M9ik^id'm9thimt^9%fl»tiA,CTetBMeovLa clay in south bank of the Pensauken Creek. 

112. Clay-pits. Locality of fossiionios in clay. 

'X:> oIlSdMiidiPJhlilAecUltofc^sibioidMni^^ Freehold. Red sand forms surface at Freehold. 

114. Extensive marl-pits in vicinity. Lower layer of upper bed mostly opened. Upper layer Is 
Eocene. Many'fossils. 

-iui»l JdSo haiw^mvA ftMfm^ toltUsi tts^hborhood for marls. 

•iino'l)i%riQfip#>ssotiMi:»bit|fi/€hNM)9lck43fib^ all the marl-beds and their layers. Upper 

jasr/'Jbed Is worked m vi^mtj of New Egypt. Many fossils. 
nz ZiuxepJtB near the village, .iibtiWiiqUldle bed. 
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lb. I a Ktekevm BnuMh B. R« 



4 

1 

9 

10 



Kiiikora.ii» 

Columbua."® 
JobstowxL 
JuliiiBtowiL 
Lewistown. 



1 



18. Cretaceous. 

a. Flastio clay. 

b. Clay marls. 
18.Cret*s b.ClaymrL 

*' c. Lower marL 
" d. Red sand. 
" e. Middle marl. 
" f . Yellow sand. 



10. Cunden mad BnrUastoii Connty K* R« 





1 

6 

11 

14 

16 

18 
20 

22 

24 
26 



Fhiladelplua. 

Camden. 

Merchantrille. 

Moorestown. 

Hartford. 

Masonyille. 

Hainesport. 

Mt. Holly. 1" 

Smithville. 

Birmingham.^** 
Pemberton. 



18. Cret's ; a. Plas. day. 



it 
(i 
ti 
it 
it 
it 
(t 
it 
(( 
(( 
it 



b. Clay marL 
it 

«f 

c. Lower marl 

it 

ft 

d. Red sand. 

d. Red sand. 

e. Middle marl. 

if 

it 



11. Pemberton and 8ea«Shore R. R. 



26 

29 
48 
62 
66 

68 

60 
64 
10 

11 
72 
78 

74 



So. Pemberton. 

New Lisbon. 
Whitings. 
Toms Sver. 
Island Heights. 
Bamegat Pier. 
Seaside Park.^* 3 
Berkeley.^** 
Chadwick. 
Bay Head. 
Bay Head June. 
Point Pleasant. 
Brielle. 
Manasquan. 
Sea Girt. 



(18. Cretac's; g. Upper 
marl ; f . yellow sand. 

19. Tertiary; c Pliocene. 

ft 



ft 
it 

u 

21. Recent. 

it 

ft 

ft 
if 
ft 
ft 
it 
ft 
ft 



it 
ft 



10 

10 

6 

6 

6 



115 



Ms. I 



12. Medfevd BMMli B.B. 




8 



Mount Holly. 

Lumberton. 

Medford.i*« 



18.Cret'8;b.Cl'ymrl8. 
" 0, Lower marL 
" d. Red sand. 
" d. Red sand. 
" e. Middle marl. 
" f . Yellow sand. 
" g. Upper marL 



New York and I<enc Bmncli R. R. 



1 
18 
14 

21 

26 

27 
28 
80 
82 
84 

38 

42 

44 

47 

48 
60 

62 

66 

66 
68 
60 



New York, 
Jersey City. 
Elizabethport 
Elizabeth. 
Sewaren. 

Perth Amboy. 

South Amboy. 

Morgan.**^ 

Clififwood. 

Matawan.*** 

Hazlet. 

Middletown."9 

Red Bank. 
Little Silver. 

Branchport 

LongBranch.*'® 
Elberon. 

Deal Beach.^'^ 

AsburyPark.^** 
Key East. 
Ocean Beach. 
Spring Lake. 
Sea Girt. 



i 



1. Arch*n; 16. Trias. ^^ 
16. Triassic. i® 

ft 19 

ti 89 

18. Cretaceous; a. Ra- 
ritan clays. ^^ 

ft 10 

it 10 

18. Cret's; b. Clay marlsi 

t( tt 

tt it 

" c. Lower marL 
'* d. Red sand. 



I 



! 



tt tt 

** d. Red sand, 
it tt 

<* e. Middle marL 

u tt 



tt 



ft 



1 



" f. Yellow sand. 
" g. Upper marl. 
19. Tertiary; c. Pliocene. 



u 
ft 
ti 
tt 



tt 

tt 
tt 
ft 



Freehold and New York R. R. 





1 

12 



14 



New York. 
Jersey City. 
Matawan. 



Keyport. 



1. Arch'n; 16. Trias. *» 
18. Cret's; b. Clay marls. 



tt 



it 



118. Holly Mount conBists of red-sand bed capping lower marl rising aboTO the clay-marl plain. 

119. (See Note 110.) 

190. Here, as at many localities in West Jersey, the strata are concealed ; and the dip of beds is 
so Blight that there is some uncertainty in some localities what are the underlying strata. 

121. (See Note 118.) 

122. (See Note 117.) 

128. Sea-beaches (Becent). 

124. Artesian well here snikes the marl-beds after penetrating overlying gravels, sands, and clays. 

126. Or, possibly, Pliocene. 

126. Marl-pits in both the middle and upper beds in the vicinity of village. 

127. The railroad line here cuts into the stoneware clay-bed. going toward South Amboy. South- 
^rard the dark-colored clays and the clay-marls are exposed in the cuts. 

128. Matavan Creek cuts into clay-mStls. 

129. Bailroad cut through lower oed, at station. Deep cut in red sand south, one mile. 

180. Surface clays and travels may be Pliocene. 

181. Pits in upper marl-bed— west of railroad line— at Poplar, also near Deal Beach. 

182. The supemcial beds are probably Pliocene. Artesian-well borings pass through these and 
leach the Cretaceous marl series. 

188. Mount Pleasant Hills (red-sand bed and lower marl) to southeast. 
184. Numerous marl-pits in vicinity, and many fossils. Bed-sand bed forms hills generally. 
1B6, A sandy strip oi beach-sand and Becent. 

186. Navesink Highlands to west of river— of xed-BSnd 'bed, c«gy\n%\a^«t Toas^* \j^^XKtNii %kk^ 
in north or Baritan Bay aide ot H^hiands. 
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Ms. i Freehold mod New Yvltk R* R.— Omi. 



22 



Morganville.*" 

Wickatunk. 

Marlboro»glLi>* 
Freehold. 



18. Cret's; b. Clay marls. 
*' c. Lower marl. 
" d. Red sand. 



f 



C( 



it 



New Jereey Sentlieni B. B. 




4 
6 

8 



lOlE 

11 

18 

16 



18 

11 
J6 

21 

26 
26 
82 
40 
46 
60 
68 
68 
69 

J78 

78 

79 

84 

89 

94 

97 

100 

106 

108 

118 

116 



New York. 
Sandy Hook.^'* 
HighlandB.i»« 
Seabright. 
Momno'thBe'db. 
I. Long Branch. 
Branchport . 
Oceanport. 

Eatontown. 



Red Bank. 



Shrewsbury. 
Eatontown. 



Eatontown. 

Shark River.i'T 

Farmingdale. 

Squankum. 

Lakewood. 

Manchester. 

Whitings. 

Wheatland.' »• 

Woodmansie. 

Shamong. 

Atsion. 



Atsion. 
Atco. 



Winslow June. 

Winslow.i«9 

Cedar Lake. 

Landisville. 

Yineland. 

Bradway. 

Rosenhayn. 

Bridgeton. 

Bowentown. 

Greenwicli.'*® 

Bayside. 



21. Recent 

it 

u 
II 

19. Tertiary. 
18. Cretaceous. 



I 



'' d. Red sand. 
'' e. Middle raarL 



(( 



tt 



ii 
<i 






04 



I 



^ f . Yellow sand. 
" g. Upper marL 



it 



it 
ii 



19.Tert.; c. Pliocene.* » 

40 



tt 
ti 
It 
tt 
tt 
tt 



tt 
it 
tt 
ti 
tt 
it 



187 

14S 

136 

98 



tt 
tt 



it 
ti 



tt ti 

tt Ii 

ti f( 

t« i( 

it t( 

u it 

ti u 

it tt 

ti tt 

21. Recent 

tt 



2. AtlRDtle Hlchlaada Bnueh B. B. 



Red Bank. 

Chapel HiU. 

Hoppine. 

AtlanticHighlds. 



Port Monmouth. 






18.Cret's;d.Reds'nd. 
** e. Middle marl. 
** d. Red sand. 
" b. Clay marls. 
^ d. Red sand. 



21. Recent; 18 a. CH. mrl. 



Mb. 1 8. Teas BiTer and Waretewa R« R. 




40 
47 
61 
68 
66 
69 
62 



New York. 
Sandy Hook. 
Mandiester. 
Toms Rirer. 
BayviUe. 
Cedar Creek. 
Forked River. 
Waretown. 
Bamegat 



21. Recent 

19. Tert'ry; c. Pliocene. 



ti 
it 
It 
tt 
II 
II 



ti 
tt 
II 
ct 
ii 
ti 



Tnekertea B. B. 





6 

7 

11 

16 

17 
21 
26 
29 



Whitings. 

Bamber. 

Lacy. 

Middle Branch. 

Waretown Juna 

Bamegat ^^^ 

Manahawken. 

West Creek. 

Tuckerton. 



19. Tert'ry; c. Pliocene. 



u 
it 
it 
II 
if 
II 



Ii 
i« 

iC 

c« 
II 
11 



Recent. 




1 

7 
10 

12 
17 
19 
28 
27 
80 
88 
86 
41 
47 
62 
69 



Camden and Atlaatle B. B. 

i 



Philadelphia. 
Camden. 

Haddonfield. 
Ashland. 

Kirkwood.1** 
Berlin. 
Atco. 

Waterford. 
Winslow.* »» 
Hammonton. 
Da Costa. 
Elwood. 
Egg Harbor. 
Pomona. 
Absecon. 
Atlantic City. 



18. Cret's; a. Plas. cPys.^ 
' «* b. Clay marls. " 

** c. Lower marl. 

^ d. Red sand. 

" e. Middle marL<^» 
19.Tert.;cPlioc'ne.i^« 



u 
tt 
ti 
tt 
tt 
tt 
tt 
ti 



ii 
ti 
ti 
it 
11 
u 
'ti 
ti 



" and 21. Recent 
21. Recent ^ 



PhiladelpUaf Marltoii and Medferd B. B« 





1 

7 

18 



Philadelphia. 
Camden. 
Haddonfield. 
Marlton. 



18Medford.»«« 



18.Cret's; a. Plas. cPys.« 
" b. Clay marls. "^^ 

** e. Middle marL 

It tt 

" t Yellow sand. 
** g. Upper marL 



1 





7 



Atco. 
Williamstown. 



WUManMitown B. B. 

19. Tert'ry ; c. Pliocene. 



It 



11 



187. Much sandy gravel on hills in vicinity, which may be Pliocene. Shark River marl-pits near 
viUu;e and soiitheast of station. Noted Eocene fossil locality. 

188. Clay-pits near station. 

189. GlasB-sand pits. Glass-works. Artesian well reached Cretaceous marls three hundred and 
sixty feet deep. 

J40. A very fertile alluvial upland neck. 

J4I. The lower npland points are probably Recent, as axe the tidal manihes along this coast 
J^. Pit8 in middle man-bed at side of track. 



c Bsd Bss Eterbsr U. H. u>, | 



Weit JaneT R.fU—Can. 



1 1 9. Tert'17 ; 0. PUooene. ** Manumiakio. 



PUIadelplilB ud 


AtlanUc Cltj H. H. 


O.Camden. 


18.Cret'B;a.Plaa.c1aja 


1 


Sabland. 




4 
6 


Unden. 
Dentdale. 


" b. Clay marla. 


1 
8 


Laurel. 


" 0. Lower marL 
" d. Red aand. 
" e. Uiddle marl. 


11 


Clemenlon. 


" 8- Upper marl. 


14 


AJbioD. 


1 1, Tort'ry; 0. Pliocene 


IS 
Ifl 


Lansborough. 
WilU'niat'waJii, 


!! !! 


K 


Oedir Brook. 




HI 


Blue Anchor. 




V 


ffinslow. 




a-i 






so 


Db Costa. 
Elwood. 


1' u 


K> 


Egg Harbor. 




41' 






4t 


PleuuitYille. 




G3 


Atlnntio City. 


21. Recent 



0! Cam den. 
BOSewfield. 
S3 Forest Grore. 

S6|Bui>iia Vista. 
4T.Hsy'e Landing. 
e9 Pleasantrille. 



66 [Some ra Point. 



64 'Atlantic dtj. 



i^uaiille. 

Cape May, C. Q. 

A ngleaea. 



ai. Recent, Sea-beach. 



IB. Tert'ry; c. Pliocene. 

21. Recent, Sea-beaob. 
itTTert'rj; c. Pliocene. 

21. Recent. 



Camden. 
IS Glaaaboro. 
so; Union. 
24:Uonroe. 
26 Elmer. 
29 Palatine. 
SIHuBted. 
iBridgecon." 



Cunden. 



31 Daretown. 
34 Yoiketown. 

37 Riddleton. 

38 Allomy. 
43 Salem. 






8 Wood burr. 
laClarkflboro. 
19 SwedcEboro.' ' 



19. Ten.; c. Pliocene. 



18.Cret'a:a.PlaB.erra.' 



.9. Tert.;c. Pliocene," 



18. Cret'a; a. Flae.cl'ya.' 
" b. Claj marU. '* 

t" c. Lower marl, 
" d. Red sand. 
" e. Mid. marl. 
Ifl. Tert'ry; e. Pliocene^ 



Camden. 

Gloucester. 

WestTille. 

Woodbury. 

Wenooah. 

Bamsboro."^ 

Glaflflboro.'** 

Clayton. 

Fninkliaville. 

Ualaga. 

Newfield. 



18.Cret'B;a.Plaa.cl'v3.i 
' b. Clay marls.' " 
18.Cret's;b.Claym'rla.' 

( " d. Red sand. '' 
} "e. Middle marL«' 
.9.Tert.;c.PUocene.i" 



laPauleboro. 
SO Bridgeport. 
24 Pedricktown. 
SSiFenn's Grove. 



imkerland ud Haaricci RItbf O. H. 



Newport. 

Di Tiding CredL 

Port Morris. 



19. Tert.;cPlioosne. ' 



ilG. The gravel welleipoead 

Ue. Qlu»4«id plU along Hanrlce Blver below 
UT. On an nplaud lalaod. 
HB. OlaiMMid bed opened Bonlh of town in ri' 
MB. Lowsi mafl-bed along Raccoon Creek. 
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PENNSYLVANIA. 



m 



Pennsylvania. 



Bt J. P. LxsLKT, State Geolooibt. 



LIST OF THE QEOLOQICAL FORMATIONS OF PENNSYLVANIA. 





Names ProTisionally adopted in tne Second 
Geological Survey ot PennsylTania, 


enn. 
flet 
Sor. 


Prof. Dana's Table of the Formations. 


CL.O . 






by Prof. J. P. Lesley. 




2|| 


20. Quaternary. 


20. 


Quaternary. 






16. Triassic. 


16. 


Triassic. 






14 c. Upper Goal Measures. 


He. 


rQreen Co. Q roup. 

\ Washington Co. ttroup. 




XVII. 
XVL 


(( « 


11 


Monongahela River Series. 


XV. 


141). Lower Coal Measures. 


14 b. 


Barren Measures. 




XIV. 


« (t 


(f 


Allegheny River Series. 




XIII. 


14 a. Millstone Grit. 


14 a. 


Pottsville Conglomerate. 
Mauch Chunk Red Shale. 




XII. 


13 b. Upper Sul>-Carboniferou8. 


13 b. 




XI. 


18 a. Lower Sub-Carboniferous. 


13 a. 


Pocono Gray Sandstone. 
Catsidll Red Sandstone. ' 




X. 


12. CatskiU. 


12. 




IX. 


lib. Chemung. 


lib. 


Chemung. 




VIII f. 


11a. Portage. 


11a. 


Portage. 




VIII e. 


f Genesee. 


10 e. 


Genesee. 


< 

o 


VIII d. 


10. Hamilton, i Hamilton. 


10 b. 


Hamilton. 


' 


VIII 0. 


( Marcellus. 


10 a. 


Marcellus. 




VIII b. 


9. Comiferons. 


9. 


Upper Helderberg. 


. 


Villa. 


8. Oriskany. 


8. 


Orisi(any. 




VU. 


7. Lower Helderberg. 


7. 


Lower Helderberg. * 






VL 


6. Salina. 


6. 


Salina. 


OQ 




Vo. 


5 c. Niagara. 


5 c. 


Niagara. 


5* 




Vb.^ 


5 b. Clinton. 


5 b. 


Clinton. 


• 2. 

9 




Va. 


5 a. Medina. 


5 a. 


Medina. 


■ 




IV b. 




(1 


Oneida. 




1 


IV a. 


4 c. Hudson Riyer. 


4e. 


Hudson River. ' 


o 


/ 


Ulb. 


4 b. Uaca. 


4 b. 


Utica. 


Silu 
ambi 




nia. 


4 a. Trenton. 


4 a. 


Trenton. 




Hb. 


8. Canadian. 


3 a. 


Calciferous. 


g-? 




na. 


2. Primordial or Cambrian. 


2 b. 


Potsdam. 


B 

• 




I. 


1. ArchsBan. 


1. 


Azoic. 







NoRS OH TBM Table or Fobxatioiis. All beneath the Potsdam is styled Azoic, because no survey 
has yet sufficiently differentiated Uie mass into its several systems. The term Eozoic is rejected, 
partly because both too vague and too shifting, and partly because it would suit the Cambrian system 
better than the Huronian and Laurentian, both of which remain to all intents and puri>oses Azoic. 
The terms Huronian and Laurentian are known to apply lithologically to rock masses in Pennsyl- 
yaniiL but their geographical relationships in the State are but imperfectly made out. 

Much uncertainty still exists about the lines of demarcation between some of the formations 
in Pennsylvania, such as between the CatskiU and Chemung; the Lower Helderberg and Clinton; 
the Hudson River and Utica; the Calciferous and Potsdam. 

Niagara, Onondaga or Salina, Corniferous and other names were omitted, in the first edition, 
because of their uncertain presence in many districts of the State ; and because of the narrowness 
of their upturned outcrops where they do exist. 

Some of the places named in the following lists occupy positions covering the width of two or 
more steeply outcropping formations, to any one of which, therefore, they might be assigned. 

In the northern and western counties it is often impossible to say precisely whether places stand 
upon Ohemung, CatskiU, Pocono or Mauch Chunk rocks. In such cases, Chemung has been pre- 
ferred, because the others might be studied in the surrounding hills on account of the general hori- 
Bontality of the bedding. ^^ 

The last coJnmii ia the table gives the numbers assigued to tYi^ Y«\w>iftVilwrH«SNKstiAVsx'\SSS\ ^vsA. 
ibeir modiaeations gince 1874, All above Xll are additions. ^ -^ 'U 
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AN AMERICAN GEOLOGICAL RAILWAY GUIDE. ( PA.) 



Pennsylvania.'*' 



Ma. 



Pennsylvania Ballroad. 

New York DiTieion. 



Alt. 




6 
13 
23 
26 
82 
83 



W. Philadelphia. 

Kensington.^ 

Holmesburg. 

Bristol. 

Tullytown. 

Morrisyille. 

Trenton, N. J. 



1. Aioio. 

20. Quaternary. 



<t 



« 



« 



sa 

17 

ai 
ao 



1. Azoic. »* 

( See New Jersey.) « « 




6 
9 

20 
22 

28 

83 

89 
44 
47 
61 

67 



Oakland.' »«• 

Downingtown. 

Coatesville. 
Parkersburg. 
Pennington ville. 
Gap.» 

Lemon Place.'* 



1. Azoic. 
« 



Pennsylvania Diviaion— Main Line. 

W. Philadelphia. 

Merion. 

Bryn Mawr. 

Paoli. 

Malvern. 



« 

« 



it 



sa 

147 
410 
684 

640 

f 2-4. Siluro-Cam- 
\brian. (Caloif'ous?) 

{3 a. & 4 a. Magnesian 
Limesto's & Marbles 

2 b. Potsdam 8. 8. "'^ 

« 600 

1. Azoic. **• 

r 2-4. Siluro-Cam- 
\ brian Limesto's. » • * 



Pennsylvania Ballroad. 

Mb. Pennsylvania Div. — ^Main Line — Con, 



Alt 



61 

69 
76 
81 
87 
95 
96 

106 

111 
118 
120 
138 

188 

148 
148 
152 
155 
162 
167 
178 



Bird-in-Hand. 

Lancaster. 
Landis ville. ^ 
Mount Joy. 
Elizabethtown.^ 
Branch Inter. ' 
Middletown. 

Harrisburg. 

Rockville.* «»<> 
Marysville. 
Buncannon.* 
Newport. 

Millerstown.i^ 

Thompsontown. 

Tuscarora. 

Perry sville. 11 

Mifflin. 

Narrows. 1* 

Lewistown. 

MoVeytown.1' 



it 

« 



« 



r2-4. Siluro-Cam-»»9 
\ brian Limestones. 

660 

406 
666 

l6.Triassic. *" 

6X4 

Trenton Lime- 

and edge *><> 

Utica Slate. 

4 c. Hudson Riy. Slate. 

5 a. Oneida Conglom'e. 
12 CatskiU 8. 8. \ »»« 
11 b. Chemung. J »•« 

5 b. Clinton and «» 
fossil iron ore beds. 
7. L. Helderberg. *i» 
10. Hamilton. *»» 

« 441 

5 b. Clinton. <" 



r4 a. Th 

i stone a 
I of 4 b. 



{ 



it 



7. L. Helderberg. 



468 
6Sa 



1. KentmgUm. This line runs along the Delaware river over alluvion and modified glacial drift, 
based upon Azoic rocks, upon which lie the bottom layers of the Cretaceous of New Jersey. 

2. Oakland. Here the line finally leaves the Azoic rocks, across a fault, and passes white marble 
quarries to the Westchester Valley, rocks vertical, and probably identical witn those of western 
Vermont. 

3. Qap. Beds of quicksand. Wharton*s famous nickel mine not far off. 

4. Lemon Place. From here to Elizabethtown, over the garden of Pennsylvania, the great lime- 
stone plain of Lancaster; steep dips; plications and faults innumerable; structure difficult. 

5. LandiaviUe. Zinc mines recently worked one mile to the east. 

6. Blizc^ethtovm. Road runs for a mile or two along part of a greenstone trap dike, twenty miles 
long, extending fi*om the Cornwall iron mines near Lebanon, to the Susquehanna river at Falmouth, 
and into the trap region of York County. Gk>od place to study the action of the trap rock in metamor- 
phosing the beds oiNew Red. 

7. Branch Inter. South edge of the lime'stones of the Great Valley. 

8. RockviUe. Finest section in the State here. Seven miles thickness of rock, nearly vertical, 
slightly overturned, so that the upper formations seem to plunge beneath the lower, may here be 
measured, viz : From the Hudson River slates (Siluro-Cambrian), up to the Coal Measures on the 
summit of the Third Mountain. 

9. Duneannon. Here a greenstone trap dike only 4 feet thick, crosses the road and river. It 
- carries iron ore. One mile west, a coal bed is opened in the Pocono Sandstone, the representative of 

the New River Coal System of MontKomeiv County in Virginia. Five miles east is a curious notch 
in the summit of Peter's (Fourth) Mountain, where the Dauphin-Halifax Turnpike crosses its crest. 
The vertical wall is scored horizontally with glaeUU Btrioe ( f ). Notice the terrace which the CatskiU 
makes on the north flank of Peter's Mountain opposite Duneannon; it is the finest exhibition of 
CatskiU terrace erosion in the State. See Notes 77 and 170. 

10. MiUeretown. Clinton fossil ore bed extensively worked here and at Mifflin. 

11. PerrysvOle, Best place to study the little coal beds in Hamilton (Lower Devonian) rocks. 

12. Narroun. Long Narrows. River flows in a narrow synclinal between anticllnals of Medina. 

13. Me Veytown. Oood place to study Oriskany glass sand quarries, one mile back of McVeytown 
on the opposite (north) side of river. 

* The &]titudBB In this chapter are taken from Report N, by Charles Allen^. Assistant GreologisL 
and fi-om other reports of the sarvey. The datum is nigh ^axAT Vn tba Schaylkill and seven feet 
Aare been added to reduce to mean surface of the Ocean. 
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163 



PenniiylTania Railroad. 




Pennaylvania Bailroad. 


Ms. Pennsylrania Div 


.—Main Line — Con. 


Alt. 


Ms. Pennsylvania Div.— Main Line.— Cbn. Alt 


188 


Newton Hsmirn. 


10. Hamilton. 


599 


308 


iDerry. 


14 b. Barren Mres.ii'« 


191 
195 


Mount Union. 
Mapleton.i* 


6 b. Clinton. 
7. L. Helderberg. 


597 
59S 


313Latrobe.«* !006 

1 


J 14 c. Monongahela 
\ Riv. Series of C. M. 


203 


Huntingdon.!' 


10 b. Hamilton. 


622 


823jGreen8burg. 


(( 109 1 


210 


Petersburg. 


6. Salina. 


678 


828iPenn. 


974 


216 


Spruce Creek. 1 • 


4 a. Trenton L. s. 


777 


833 


Irwin's. 


(( 884 


220 


Birmingham.!^ 


8 a. Calciferous. 


866 


343 


Brinton's. 


« 757 


223 


Tyrone. 


6 b. Clinton. 


907 


347 


Wilkinsburg. 


14 b. Barren Mres. »»» 


227 


Tipton.*« 


10. Hamilton. 


990 


354 


Pittsburgh, a* 


« 746 


281 


Bells Mills.!' 


« 


1060 




287 


Altoona. 
KittATiingPt" 


« 
12. Catskill. 


1178 
1594 


Philadelphia and Erie Division. 


242 


OSunbury.** 


11 b. Chemung. ^^'^ 






r 14 b. Coal Meas-*!«i 


2 Northumberland. 


12 Catskill. *»T 


249 


Gallitzin. 


•j ures of the Alle- 


9 Montandon. 


6. Salina. *•* 






( gheny Riv. Series. 


13 


Milton.a7 


« 4 76 


262 


Gresson. 


« 


2017 


17 


Watsontown. 


« 48 2 


266 


Lilly. «o 


« 


1887 


19 


Dewart. 


f lO.Hamilton and *® • 
\7. L. Helderberg.* »i 


262 


Wilmore. 


« 


1557 


24 


Montgomery. 


266 


South Fork.»i 


« 


1485 


28 


Muncy.2 8 


5 b. Clinton. » * o 


269 


Mineral Point. 


(( 


1414 


40 


Williamsport.a» 


10. Hamilton. »2» 


274 


Gonemaugh. 


« 


1225 


45 


Linden. 


11 a. Portage. *»* 


276 


Johnstown. 


« 


1184 


52 


Jersey Shore.' <> 


11 b. Chemung. *** 


286 


Ninevah. 


« 


1121 


57 


Pine. 


a 566 


290 


New Florence. 


« 


1076 


60 


Wayne. 


« B78 


295 


Bolivar. 2 « 


« 


loss 


65 


Lock Haven. »i 


({ 659 


801 


Blairsville Int." 


t( 


1118 









li. MapUton. Vertical Oriskany glass sand quarry on the opposite (east) bluff. 

16. Huntingdon. Plenty of middle Devonian fossils to the south of the town, across the flat. 
One mile further on, high and picturesque pulpit rocks of Oriskany crown the bluffs on both sides 
of the river. Best view to be got by crossing the turnpike bridge at Huntingdon and riding a mile 
towards Petersburg. Fine pulpit rocks stud the crest of Warrior's ridge to the north and far to the 
north-east. 

16. Spruce Cfreek. To the south are the Springfield Furnace mines. To the north-east, up 
Spruce Creek a dozen miles, are the largest limonite mines of the interior of the State. 

17. Birmingham. Here Potsdam comes up in the center of the overturned anticlinal. 

18. BeWi Mills. Blair's mine, between Bell's Mills and Altoona. An open quarry in limonite on 
Oriskany and Helderberg outcrops; very curious. Unique exposure of eileatine in the bank of the 
creek below Bell's Mills. 

19. KitUming Pt. Horseshoe Bend, on 1° gradient, cuts off the point of a spur of horizontal 
Devonian measures, between two ravines ; coal mines at the head of each ravine ; curious scenery. 

20. lAlly. CoaS mines and coke ovens for miles. 

2L South Fdrk. The anticlinal at the Viaduct brings up the Mauch Chunk Red Shale 20 feet 
above grade, and produces the three-mile loop in the river. A very curious place. Notice the 
boulders of false bedded Pocono sandstone lying in the bed of the valley below, under the viaduct. 

22. Bolwar. A vast bed of fire-brick clay half a mile back. 

23. Blairtville Int. Notice the arch of Pocono and Catskill opposite. On the opposite mountain 
top lies a smiUI patch of the lowest coal bed of the Allegheny River series. See also note 73. 

24. Latrob*. Here the Pittsburgh Coal Bed is first met— the lowest bed of the upper productive 
(Monongahela River) Coal Series. Down the Loyalhanna, left bank, six miles, the hill slope is 
covered with cubic blocks of sand rock 20 feet high and 100 feet on a side, moved several hundred 
feet down a gentle slope from their original sites. 

25. PUWwrgh. The Pittsburgh C^ Bed is seen mined at the hill tops south of the city, 350 feet 
above the Monongahela River loTel. At the south end of the hill behind the city, stands an oil well 
derrick 70 feet high, 100 feet above the streets. It has been bored to a depth of 2,300 feet, through 
the Butler Oil Rocks, but yields nothing but a stream of strong brine. 

26. Sunbury. Fme cliflTs opposite, west side of the river. Superb landscape from hill ^ mile 
back of station. 

27. Milton. In the centre of a rolling plain of Salina anticlinals and synclinals crossing the 
river from east to west, bounded on the west by anticlinal Oneida and Medina Mountains called 
the '•Buflfalo," '*8even Mountain," "Jacks," etc., around the bases of which run the outcrops of the 
foesll ore. 

28. Muney. Plenty of fossils; fine cliffs of Chemung and Portage facing the river on the east 
tide. Last anpearance of Silurian Mountains of Middle Pennsylvania towards the north-east— the 
end of the Bala Eagle Mountain (5 a. Medina) close along the railroad. Facing the spectator, in the 
north, appears the wall of the Allegheny Mountain with patches of the lowest coal ou the broken 
forest plateau above. 

29. WiUiamaport Five miles south, through a gap, lies the \V\X\ft a^<i\\i^^^ '^xias^Na'S^'^rj ^V 
SUoro-Oambriaa nmeaUme, with black marble quarries of Trenton \\itve%\AXi^. 
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Ma. PliUadelphia nnd Erie Division— Qia. Mt. 


69|yueen'9 Run." 


lib. Chemung. "• 


234iPittafield. 




75iFenieT, 




2?8 Garland." 




BOiWhilham. 




2*4;8prinB Creek. 




SelHyner. 




249 Columbus. 




89'Nortb Point. 




251 


Corry.** 




92 


Renovo." 




258 


Concord. 




98 


Wesiporl. 




262 


Union. 




102 


Cook'B Him. 




269 


Wateiford. 




106 


Keating. 




276 


Jackson. 




110 


Round leUnd. 




281 


Belle Valley.*" 


lltt. Portage. '""' 


117 


Sinn<.n.ahoning. 




288 Erie.'" 




120 


Driftnooii.^' 


12. Catakill. »■' 






12i 


CaSn » 
Beech wood. 
St. Mary's, i'-' 
DaeuBeahonda." 


r )4b.A11eKhenTRir. 
{ Series of Coal Mres. 
12. CatBkill. !*'» 


SnnbuD 


Brnn^h. 


13t 
148 
IGO 
165 


~0 
11 
20 

54 


Sunburj." 

DanTille,*' 

Catawisia. 

Conyngham. 

Cranberry. 

Hailelon.*" 


12. Catakill. * = ' 
5 h. Clinton. *" 
Catskill-Cheraung.'" 

Ub.Anth. CoalMres. 


170Ri<lgew>y.s> 
178 Wilmarlh. 


12. CatBkill. »**- 








SflBCopec." 


10 b. Hamilton. 


ISlWileox." 




58 


Nantiooke.'o 


14 Coal Measures. 


189 Sergeant, 


14 a. PottflviUe Conglo 


OS 
"25 


Wilkesbnrre. >" 




193Kane." ""»" 


Mainville.«' 


Pooono-CatBkill. «" 


199lWetmore. 


iTog 


35 


Mt. Grove, = " 


131). MauchClimik. 


202;Ludkw. 




87 


Rock Glen. 5" 


Conglomerate. "• 


209 Sheffield.*' 




39 


Gowen. 


liCoalMres. ">" 


212 Tiona. 


13a.Pooono? "" 


43 


Tomiiioken. 




217 Slonehnm. 


12, Catakill. " = ' 








222 Warren." "s^ 


lib. Oil Sand Group. 








228 iTTinel™. 


,A. 









. Jtruii Short. Gap it 



d NlppeooBB or Ova 
I gap into SlppoDOfl 



VallBj (antiolinU T 



i^ gorge ofthe 

^^ODiwnl real bit 



The St 



gently rl 



> and fall li 



, Igh, hem In Ifaa 

. aide gorges of the BUne nature open on both aides. Oa Cha 
, -■'-■' -IS, crowing the river at right angle*. 01* 



at FarraQdirlile. Total failure io work sulHioDglomerate cartnnala inn 
ore. Himilar IBtlQre in same ore at head of Tangaacowuo Creek, oppo«ite,lo the west. 

33. Btnavo. Ooodnotel: machlnethops ofthe company; ooal mines on the top of the monntaln> 
iMck ofthe town. 

34. I>riftu!ood. Low grade road to the great JeHSraon county ooalllBiii. up BennBtt'aBranoh. 
SS. Cammm. Coal luTnea on top of the mountain. 

36. Emporium. Valley of aroaion in Chemung rooke straight north into New York State. From 
here, the road (and rtver) rises bst, and reaches the general level ofthe upland at St. Mary's. 

37. Dasrtcahomls. The lowest coal beds are mined all aliout here, and south o( Daguacahonda. 
ri.1, J J J-rapldlyinto the winding gorge or trench of the Clarion River to Rldgeway. 

Down the Clarion are coal mlnee and salt and oil borings (no oil). 



53. iKAnraaji 
33. WiUox. 



: ; Johns 



la to the D 



mAIioi 



mit of the country. Lowest coal bed. Road northeaat. through fbreat, U 
thence railroad down Tunlangwant to the BradtDrd oil wella. 



(2. Wan-m. Capital centre point for the geologlt 

B.„rrt. 1-C 'i crown the hill tops. "■■■' 

bottom reach Warret 



clll^ of Oteai 
Oil wells sunk i 
the river : and i 
origin^ oil belt. 

43. Corfand. Olaan 



Titui 



itlcr-Ven 



itudent. 



mdaoropoot . 

Hood iilil-roads to~Pl«u»ntviilB "and OU Olty, along the gr™l 
quarries on the peak of the hill, one mile nwthWMt. TopM 

** CWy. O/Jrefinertes; very high land. 
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Pennsylyania Railroad— Cbntinued. 
Ms. Columbia Branch. Alt. 


Pennffylvanla Railroad— GE>n<inu«d. 

Mb. East Brandywine and Waynesboro. Alt 




7 
12 
16 
28 


Lancaster. 

Mountyille. 

Columbia.** 

Marietta. 

Bainbridge.** 

Falmouth. 

Highspire. 

Baldwin. 

Harrisburg. 


f 2-4. Siluro-Cam- 
tbrianLimesto's. •»» 

(( 404 
« 3S1 
« S60 
<i 171 

16. Triassic. 

(1 soo 

2-4. Siluro-Cambrian. 
4 b. Utica Slate. »«o 



6 
12 
18 
22 
28 


Downingtown. 

Brooklyn. 

Bameston. 

Honeybrook. 

Beartown. 

New Holland. 


4 a. Trenton. »»• 
1. Azoic. »" 

<i 48 

(( 

(1 
u 


27 
80 


Williamsburg Branch. 


88 
87 




6 

11 

14 


Williamsburg. *• 
Reese's. 
Frankstown.*' 
Holljdaysburg. 


4 a. Trenton. »*^ 
10. Hamilton. »<>» 


Pomeroy and Newark Railroad. 


« 918 

5 b. Clinton. •** 




Pomeroy. 

Newlin. 

]>oe Run. 

Chatham. 

Avondale.'* 

Landenberg. 

Thompson. 

Delaware City. 


/ 2-4. Siluro-Cam- 
\brian. *•» 
1. Azoic. 

« 874 

" Serpentine. 

it 28 8 

Del. i« 






8 

6 

12 

15 

18 


Ebensburg and Cresson Branch. 


OCresson. 

eJKaylor's. 
Hi Ebensburg. 


f 14 b. Coal Mrs." " 

\ Allegheny Riv. Ser. 
« 

« 2021 


22 
88 


Bedford Division. 
(See Hantingdon and Broad Top Railroad.) 




t DiTision. 




Frederic] 


0, Mount Dallas. «o 


5 b. Clinton. io»» 



5 
14 
19 
25 
82 
89 
47 
70 


Columbia. B* 

Stoner. 
York.«T 

GrayblU. 
Minges Mill 
Hanover. 
Littlestown. 
Taneytown, Md. 
Frederick, « 


2-4. Silnro-Camb. "i 

« B66 

« 42 6 
« 45 5 
« 69 9 
<« 019 
(« 4 98 

4. a. Trenton. «8o 


8 
13 
18 
22 
31 
36 
39 
41 
45 


Bedford. «i io«a 
Napier. 

Sulphur Springs. 
Bard's. 
Hyndman."* 
Cook's Mills. 
State Line, Md. 
Mt. Savage, Jn." 
Cumberland, " 


7. Lower Helderberg. 
5 b. Clinton. iio* 

10. Hamilton. 

7. Low. Held. ••<> 

« 774 
« 7 28 
(( 88 7 
« 08 8 



48. Tipton, Branck railroad to mines recently opened in Pocono coal measures. Very important 
geolofcical locality. 

47. IkmviiU. Famous and extensive fossil ore (Clinton) iron mines, sank deep. Iron works 
here and at Bloomsburg. Ore crops along both sides of mountain ridge for 15 miles. May be 
•tadied on the anticlinal arch in the gaps at ooth places. Medina arch in the gap through Montour's 
Ridge. Fine clifRs of Portage and Chemung along the river. Fine collecting ground for fossils at 
the umestone quarries. 

48. Hatletom. Mammoth and other anthracite beds mined extensively along this road ; remark- 
able open out mines. 

40. Neaeopec. Fine gap through the Nescopec mountain to the south. 

80. N4mttieok$, A remarkable mining accident occurred in the vicinity of Nanticoke, December 
18. 1888. The roof of a coal mine which was only three feet thick, but which was overlaid by 257 feet 
<n glacial drift, caved in. The glacial gravel filled the mine and entrapped 26 miners. Exposure of red 
beds of No. XI, 600 feet thick on south side of river extending firom Nanticoke gap to Shickshinny. 
The mountain on the north side of the river is made of No. X. No. XII caps the mountain on the 
■ooth side of the river. The thickening of the red shale between Pittston and Nanticoke is gradual. 
Bee Note 122. 

61. MatnurilU, Fine gap and section of Upper Devonian and Lower Carboniferous rocks here. 

68. Mt Oroffe. Pass the isolated synclinal McCauley's mountain and coal iMisin between here 
and next station. 

83. Roek Olen, Enter here the northern basin of the Eastern Middle Anthracite coal field. 
Fine Tiews down upon the red shale. Cunningham valley northward. 

84^ Cbhnnbto. Five miles back toward Lancaster, famous limonite iron mines. Road runs up 
the east bank of the river, six miles, under cliffs, to Chicques. Chicques rock, 800 feet high, Potsdam. 
Qeology still obscure and very interesting. 

68. BaMbridge. One mile after passing this, enter Trias (dipping N. W.) and continue on it to 
flisbspire. 

86. Affondale. Serpentine belt crossed here, and before reaching here. _. . x. 

8T. York. This road follows the York county belt of the Cadorus (S.-C.) limestones, with the 
sonlh-east edge of the Trias, not far off on the right, and the north-west edge of the Azoic country on 
the left Pigeon Hills (Azoic or perhaps Potsdam?) to the right before reaching Hanover. Trap 
cHkesJiistwestof Hanover, and at Littlestown. ^ ^_, _ .^ ^^ ^ 

86. WUUamtbwrg. The great Springfield ftimace limonite m\n.e« ttx« Qs^ mVxi^ ^a:\tQ(^^ ^n^ 
mOee to the south. 

8ft. JHrnUMptna Old and extensivA Clinton (fossil) ore minea Yiex^. 
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. PennsylTaiiia Bailroad-*-Conftnu«i. 


PennsylTania Ballroad— CbntinuMl. 


Mb. Bald Eagle Vall^ Division. 


Alt. 


Ms. Phillipsburg and Moshannon Branch. Alt 





Tyrone. 


5 b. Clinton. 


• 07 


Morrisdale. 


14 b. Coal Measures. 


6 


Bald Eagle. •• 


10. Hamilton. 


105S 


8 Osceola. •T 


« 14SS 


10 


Hannah. 




1067 


18 


Sterling. 


« 


14 

21 


Port Mathilde. 
Julian. 




1007 


17iRamey7 


i< 




• 61 




26 


Unionville. 
Snow Shoe June. 




ta2 
raa 


Hollidaysburg and Morrison's C!ove Branch. 


29 





Altoona. 


10. Hamilton. 


81 


Milesburg.** 




YOO 


4 


Canaan. 


(( 


84 


Curtin. 


1 




8 


Hollidaysbnrg. 


5 b. Clinton. •*« 


40 


Howard. 


tt 


• 79 


11 


Reservoir. 


« 967 


44 


Eagleville. 




• •5 


17 


Roaring Spr's** 


4a. Trenton. ii»« 


51 


Mill Hall. 




578 


22 


Martinsburg. 


« 1866 


55 


Lock Haven. 




655 


28 


Henrietta. •» 


« 1409 


31 
83 


Milesburg.** 
Bellefonte.«6 


4 a. Trenton. 


700 
744 


Southwest Pennsylvania Branch. 


Tyrone and Clearfield Division. 


0|Fairchance 
2 Oliphant. 


14 c. U. UoalMres. 
« 


Tyrone. | 


6 b. Clinton. 


007 


7 


Uniontown. 


« 988 


6 


Vanscoyoc. 


12. Catskill. 


1427 


11 


Lament Fum.'o 


« 1018 


13 


Summit.* « «o*» 


14 a. Pottsville 


Conglo. 


16 


Dunbar. '1 


« 995 


19 


Osceola.*^ 


14 b. Coal Mrs. 


1488 


20 


Connellsville.*" 


14 b. Barren Mrs. »i* 


24 


Phillipsburg. 


M 


1425 


24 


Pennville. 


« 1054 


29 


Wallaceton. 


« 


1727 




Tarr's. 


« 1099 


84 


Woodland. 


« 


1471 


89 


Youngwood. 


« 957 


41 


Clearfield. 


« 


1108 


45 


Greensburg. 


14c. U.Coal Mr8.io«i 


47 


Curwinsville. 


(1 


1141 









60. Mt. Dallas. Extensive fossil ore mines at Everett, east of Mount Dallas; and in the gap of 
the mountain approaching Bedford. 

61. Bedford. Mineral waters. Abundance of Helderberg and Oriskany fossils ; interesting and 
varied geology ; iron mines around. Dunning mountain, fossil iron ore mines, north-east. 

62. Hj/Mman. At north end of, but outside of the Cumberland coal basin. 

63. Bald Eagle. This and the following stations are at old iron furnaces, not able to use their 
fossil ore close by, and therefore hauling Sil .-Cambrian limonites from the Warrior Mark Valley, 
over the Bald Eagle mountain. 

64. Milesburg. Entrance gap to the Nittany Limestone Valley, which is ftill of iron ore banks. 

65. Bellefonte. Trenton fossils abundant here. To the south-east, seven miles, Nittany Mountain, 
in the centre of the valley; fine views; curious geology; svnclinal ships-keel mountain; turnpike 
road. Fine section of limestone beds on the great anticlinal of Nittany Valley. 

66. Summit. Summit of Allegheny Mountain and east edge of the bituminous coal fields. Here 
PoweH's semi-bituminous coal mines. 

67. Osceola. Many coal mines along the Moshannon above and below this in the Ist sub-division 
of First Basin. Boad gets into 2d sub-division over a low anticlinal. All the mines along this road 
are on beds of the Allegheny River series. 

68. Boaring Springs. Here enter Morrison*s Cove by a gap in the nearly vertical Medina and 
Oneida rocks of Dunnmg's Bidge. Fossil ore outside (W.) ; Bloomfield limonfte mine (very famous) 
inside (E.) U. S. cannon made at Pittsburgh from pig metal from the furnace in the gap. Sinking 
springs up the run. 

69. Henrietta. Old limonite mines (very rich), Schoenberger*s. A few miles further on are the 
large, recent, and curious Leathercracker Cove limonite mines of the Cambria Company. Remarka- 
ble faults. 

70. Lamont Furnace. Important outcrop of the iron ore beds underlying the Pittsburgh Coal bed. 

71. Dunbar. Mauch Chunk red shale iron ore beds in the ravines of the mountain. 

72. ConneUsviUe. Centre of the coke trade. Miles of coke ovens along the road fh>m here 
toward Greensburg and toward Mount Pleasant. (See Coke Report, L. 1877, Second Geologi<»l 
Survey of Pa.) Pittsburgh bed 12 feet thick in this narrow basin. 

73. BlairsvUle Int. Occupies the same position on the Kiskaminitas that Connellsville (72) does 
on the Tough ioghany, in the center of the narrow first gas coal basin west of Chestnut ridge. 
Pittsburgh coal Bed on the hills opposite, south side river. See also Note 23. 

74. Saltsburg. Two miles further the Pittsburgh bed occupies the central hills of the third gas 
coal basin. Old salt wells along the river bringing up brine from the Pocono sandstone., 

75. Leeehburg. Famous gas well 1,260 feet deep, on south side of river. Qba from first (?) oil 
sand (of Butler and Venango) Drought across the river on bridge, to rolling mill. Oas Itimaces for 
puddling iron here first successfully used. See Report L. (Geological Survey. Some mUes to ttie 
south are the famous Murraysville gas wells. 

76. Tarentum. Oroup of great gas wells: gas piped to Pittsburgh. 

77. Millersburg. End of the long trap dike is Just back of this. See Notes 9 and 170. 

ZS. Allegheny City. Remark the typical Eddy Hill in the centre of plidn, on which the 
Obaerratory stands. 
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PemuylTania Railroad— Cbnttnued. 

Ms. Western Pennsylyania Division. 



Alt. 




8 
17 
24 
82 
87 
88 
45 
51 
57 
62 
67 


10 
21 



Blairsvillelnt^s 
Livermore. 
Saltfiburg.''* 
Roaring Run. 
Leechburg. ^ * 
Allegheny June. 
Freeport. 
Tarentum.^' 
Springdale. 
MoBtrose. 
Sharpsburg.i®* 
Allegh> City.7* 



Butler. ^« 
Delano. 
Butler Junction. 



14b. L. Coal Mrs.iii* 
14 b. Barren Mrs. »** 

« 891 

« 8 80 

14 b. L. Coal Mrs. 



« 



785 
772 
757 



14 b. Barren Mrs. '*» 



« 

it 
« 



« 
it 
tt 



789 
748 



14 b. L. Coal Mrs.iooQ 

tt « 1288 

tt tt 768 



Lewistown Branch. 



1 

6 
18 



Lewistown. 
Mann's. *o 
Milroy. 



7. Lower Heldbrg. 4»9 
4 a. Trenton. »^' 

4 and 8 a. Calcif. ^*6 



Indiana Branch. 





8 

18 

19 



Blairsyille Int.*' 
Blairsville. 
Homer. 
Indiana.'^ 



14b.L. CoalMrs.!!!* 
14 C.U.Coal Mrs. 1011 
14 b. Barren Mrs. 

« 1811 



Lewistown Division. 





5 

17 

25 

50 



Sunbury.'* 

Selinsgrove. 

Middleburg. 

Beavertown. 

Lewiston. 



12. Catskill. 
10. Hamilton. 
5. b. Clinton 



444 

7. L. Helderberg. *9 8 



Pennsylvaiiia Railroad— Cbntinufld. 

Ms. Lewisburg and Tyrone Railroad. 



Alt 




2 
11 
19 
37 
48 
57 
58 



Montandon. 
Lewisburg. 
Mifflinburg. 
Laurelton.'* 
Cobum.** 
Rising Springs'* 
Oak Hall.* 4 
Lemont 



5 b. Clinton. 
tt 

tt 

tt 

4 a. Trenton. 

tt 

t 
tt 



4«a 

807 
1026 



lOOS 



Lewisburg and Tyrone Branch. 




9 
12 
18 
21 
25 
26 



Scotia.** 

Penn. Furnace.** 

Marengo. 

Warriors Mark. 

Pennington. 

L. &T. June.** 

Tyrone. 



3 a. Caloiferous. 



tt 
tt 

tt 
tt 



1074 



5 a. Oneida. 
5 b. Clinton. 



Bellefonte and Snow Shoe Branch. 




3 
4 
6 
22 



Bellefonte.** 
Milesburg.** 
Snow Shoe Int.** 
School Hse. Cross. 
Snow Shoe City. 



4 a. Trenton. »** 

10 a. Marcellus. ^»» 
it 

12. Catskill. 
14b.Low.Cl.Mrs.i5»» 



Newry Branch. 




2 
8 
4 



Newry. 
Duncansville. 
Y Switches. 
Hollidaysburg. 



12. Catskill. 

7. L. Helderberg. 

6. Salina. 



tt 



990 



958 



Springfield Branch. 



Springfield June. 



8 



Mines.*' 



4 c. Hudson Riv. * ' * 
3 a. Calciferous. i*'* 



79. Butler. To get to the first productive deep oil wells one must go several miles north-eatt 
from Butler toward St. Jo., Petrolia, etc. The rosid descends to the Allegheny River over lower 
coal measures. 

80. Marma. In the gap of Jack*s Mountain is the spring and former residence of " Logan the 
Indian.** Trenton rocks form clifiii. The Kishacoquillas valley is shut in east of Milroy Hby two 
remarkable "ships keel" (synclinal) mountains of Medina and Oneida. The hull is Oneida, the keel 
Medina. The vuley and its three arms are all surrounded by terraces oferoaion. Taylor thought it 
was a terrace of deposit, and that the valley had been a lake. A turnpike drive across the valley from 
IiOgan*8 Gap. north-west, by the old iron mines, and over the Standing Stone mountain, to Greenwood 
f^imace, with its fossil ore mines and fine scenery will repay. A fault cuts the mountain. The 
Clinton shales are curiously crumpled in the cuttings descending to the fUrnace. 

81. Indiana. The barren coal measures cover most of Indiana County; underneath lie the 
Allegheny River coal series. 

82. Lawelton, Cbbwm. Between Lanrelton and Cobum the road gets through the Seven 
Mountains by following the deep tranverse gorge of Penn Creek, crossing the antlclinals, which 
make the Buflhlo Mountains in Union County; the last two being those of Foe Valley and Lick 
Valley. It issues at Coburn upon the wide limestone vallev, fUll of sink holes and caves, with beds 
of limonite iron ore. Roundhead (synclinal) splits the east end. Brush Mountain forms the north 
wall. 

83. Bising Springs. Egghill to the west, a synclinal knob of Medina left standing in the valley. 
Notice Long's cave at west end of Brush Mountain, at the opening of Brush Valley. Notice sins 
hole two miles west of Old Fort, which communicates, under Nittany Mountain, with the great spring 
one mile west of Pleasant Gap. Curious eddy hill in pleasant gap. 

84. Oak Hall. Here Nittany Mountain ends, the Hudson River slates swinging round it. Oneida 
rocks on top; fine view toward Bellefonte, northward, and toward I^one, westward. Remarkable 
aneorered cavern, with more recent cavern under it along Big Hollow, four miles west. (See Report 
T. 4, p. 422.) 

8o. SeoUa. Brown hematite (limonite) iron mines. 

86. Penn. Fumaee. The greatest old brown hematite mine in middle Pennsylvania. Excellent 
|daee to study the origin of such deposits. Other mines near the next three stations. 

87. L. OfM 71 Junetion. In the Bald Eagle Gap. 

88. Snow Shoe InL Rocks all vertical Oriskany outcrop oon^innavtt ttvook \i«t^ «M&\!«vt^ \c^ 
Loekharen; none seen weBtward toward Tyrone. 
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Ms. 



Pennsylvania Railroad.— Continued. 
Bloomfield Branch. 



Alt. 



Oi Roaring Sprg.«' 
SlOrehill. 



4 a. Trenton. 
3 a. CalciferouB. 



1196 



Pittsburgh, Virginia and Charleston Ry. 
Now Monongahela Diy. P. R. R. 




16 
82 
66 

69 
63 
66 
70 

77 



Pittsburgh. «» 

McKeesport.*® 

Mo'gahela City. 

BrownsTille. 

Tippecanoe. 

Wolf Run. 

Upp. Middletown 

Redstone Juno. 

Uniontown. 



14b.&c.Bar.Mr8.^«« 
14c. Upper CI. Mrs.'** 

« 7«7 

14. Coal Measures.^'* 



« 
it 
tt 
« 



895 

911 
951 
990 



Westchester Branch. 




24 
26 
28 
29 
31 



Philadelphia. 
Prazer.91 
Woodland. 
Greene Hill. 
Fern Hill. » a 
Westchester." 



1. Azoic. 
« 



82 
490 
681 



420 



Schuylkill Division. 





4 

7 

8 

9 

13 

17 

28 

40 

48 

68 



Philadelphia. 

Park. 

W. Laurel Hill. 

Manayunk.i*® 

Shawmont.9* 

Conshohock'ni**^ 

Norristown. 

Phoenixville.i*' 

Pott8town.i** 

Birdsboro. 

Reading. !*• 



1. Azoic. 
« 



« 

it 



3 a. Calciferous. 
16. Trias. 



« 



3 a. Calciferous. 



80 
165 
188 

89 

101 
68 
85 

181 
140 
198 
S09 



Pennsylvania Railroad.— CXmttnuML 

Ms. Columbia and Port Deposit Branch. Ali 




8 
6 
11 
14 
10 
24 
27 
82 
86 
88 
40 
44 



Columbia.'* 

Washington. 

Cresswell. 

Safe Harbor. ^^ 

Pequea. »* 

McCairs Ferry »• 

Fishing Creek. 

Peach^ttom. 

Conowingo. 

Octoraro. 

Rock Run. 

Port Deposit, Md. 

Perryyille. 



1 Azoic. **i 

« 28S 

It 

« 198 

ti 

it 169 

tt 109 

4 c. Hudson Rir. »• 

1 Azoic. *^ 
tt 

tt 

M 9 

« 21 



Phila., Germantown A Chestnut Hill Branch. 



OPhUadelphia. 
12iChestnutHill.«y 



1 Azoic. 



82 



Northern Central Ballway. 




47 
67 
67 
73 
79 
84 
88 
91 
93 
99 
106 

111 

118 
127 

133 
138 



Baltimore, Md. 
Hanover Jun. *< 
York. 

Conewago.'* 
Goldsboro.ioo 
Red Bank. 
Bridgeport. ^ ® i 
Harrisburg. 
Marysville. 
Dauphin.* •*> 
Clark's Ferry. 
Halifax. 

Millersburg.*^ 

Mahantango. 
Trevorton.^®' 

Selinsgrove.i®* 

Sunbury.>« 
(Philadelphia and 



(See Maryland.) 

2-4. Siluro-Camb. 
« 

16. Triassio. 
« 

« 



422 
868 
289 

804 

855 



4 a. Trenton. 
4 b. Utica. 

6 a. Oneida. <»• 

13 b. Mh. ClcRedsh. 
12. CatskiU. »•• 

12. CatskUl. »•• 

/ 13 b. Mauch Chunk 
\Red Shale. »»• 

12 Catskill. *«* 

« 480 

r 10. Hamilton & 7 *»« 
\ Lewiston limestone, 
r 12. Catskill or *** 
\ 11 b. Chemung. 
ferie to Williamsport.) 



89. Mines. One of best and largest brown hematite iron mines in Pennsylvania on the sharp 
anticlinal axis of Canoe Valley, five miles east of HoUidaysburg. 

90. Port Perry f McKeetporU Mines in the Pittsburgh coal bed line the river on both sides in a 
continuous series ; the bed descending slowly from 360 feet above water level at Pittsburgh to within 
30 or 40 feet in the neighborhood of Monongahela City. The bed rises again and goes mto the air, 
ascending the Youghiogheny River ; the banks becoming hillslopes of the Barren measures. 

91. Frcaer. From nere to Fern Hill, study the belt of South Valley Hill talcose mica slate. 

92. Fern Hill. Cross the serpentine belt. 

93. West Chetter. Supposed Laurentian gneiss belt. 

04. Shawmont. Fine uresh rock cuttings of gneiss all along this part of the line; contortions; 
steatite quarry* 

96. Safe ffarbor^ Pequea. Iron works. 

96. MeOaWe Ferry. At Toquan Creek the great anticlinal crosses the river, which runs on 
north-eastward by (^uar^ville and Christiania into Chester County, north of the Chester Valley. 

97. Chestnut HM. The Valley of the Wissahiccon Creek on the west gives a fine section of the 
Chestnut Hill sub-division of the gneisses of the Philadelphia Azoic belt. 

98. Hanover June. Magnetic and limonite iron ores irom one to five miles west of this and in 
the ridges to the north and south. 

99. Oonewago. Cliffs of greenstone trap overhang the road and river. 

100. ChUshoro. More trap cliffs from here to Red Bank. Magnetic iron ore bed above, back 
from the river. 

101. Bridgeport. Fine long cuttings through Calciferous limestone opposite Harrisburg. 

102. Sharpsburg. Iron works here were fired bv natural gas brought in a pipe, 40 imles long, 
yivoj the great gtLS wella in northern Butler County long before its introduction Into general use in 

or near PJttabnrgb. 
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Ms. Nort3ieTn Central Hallway.— Cbn. Alt. 



178 
187 
192 
198 
202 
203 
207 
212 
218 
220 
222 
231 
236 
241 
247 



William8port.«» 

Gogan Valley. 

Trout Run.io« 

Bodine's. 

Ralston. 

McIiitype.io« 

Roaring Run. 

Carpenter's. 

Canton. 

Minnequa Sprgs. 

Alba.io» 

Troy. 

Columbia X R'ds 

Snediker's. 

State Line. 



256 Ehnira, N. Y. 



10. Hamilton. 
12. Catskill. 

u 



« 

14 b. Coal Meas. 
« 

12. Catskill. 

11 b. Chemung. 
«< 

« 

12. Catskill. 
<i 

11 b. Chemung. 

« 
« 



640 

• 60 

940 

1201 
1261 
1280 
1849 
1148 
1148 
1106 

• 68 



Shamokin Dirision. 



188 
156 
164 



Sunbury.'* 
Shamokin.^ o< 
Mt Carmel.i«« 



12. CatskiU. **« 

14 b. Anthracite 7<« 
Coal Measures. 

« 1054 



{ 



Summit Branch Railroad. 





8 
14 
17 
20 



Millersburg.i*^ 

Eliiabethyille. 
Lykens.iio 
Dayton. 
Williamstown. 



{ 



13 b. Mauch Chunk 
Red Shale. s»7 
« 

(( 6YY 

« liar 



New York, lAke Erie & Western B. B. 

Jefferson Branch. 




11 
14 
25 
33 

38 



Susquehanna. 
Starmcca. 
Thompson's. 
Herrick Centre. 
Forest City. 

Carbondale. 



lib. Chemung. ^^ 
12. Catskill. 

« , 1708 

« 18 8 

13 a. Pooono. i*»i 
rl4b.Anthraciteio79 

\ Coal Measures. 



N. Y., lAke Brie & Western B. B.— Cbn 

Ms. Honesdale Branch. Alt. 




4 
8 
12 
16 
20 
26 



Lackawaxen. 

Rowland's. 

Millville. 

Kimble's. 

Hawley. 

White Mills. 

Honesdale.^ 1^ 



12. CatskiU. 
« 



« 

a 

M 



680 
700 
780 
849 
899 
• 25 
966 



Tioga Kailroad. 




15 
23 

31 

36 

41 

48 



Coming. 

Lawrenceyille. 

Tioga. 

Mansfield. 

Covington. 

Blossburg. 

F. B. G. Go. R. R. 
Fall Brook. 



(SeeC.C.&A.R.R.)9*a 

1006 



« 



lib. Chemung, lo" 
rll b. Chemung "^o 
\ Iron ore. 
lib. Chemung. "0 8 

{14b. Semi-Bitumin's 
Coal Measures. ^ « * * 



41 
45 



41 
45 




10 
12 
16 
17 
23 



Blossburg. 
Morris Run. 



Blossburg. 
Amot. 



Elmira, N. Y. 
State Line. 
Millerton. 
Trowbridge. 
Summit. 
Tioga Junction. 





1842 




1848 
1678 




1848 
1688 



11 b. Chemung. 



(I 

u 
« 



860 
1092 
1246 
1440 
1598 
1021 



Bradford Branch. 





11 

19 
26 
14 

27 

32 
42 
53 



Carrolton, N. Y. 
Bradford, m 
Big Shanty. 
Gilesville. 
Custer City. 

KinzuaB'dge^i* 

Mt. Jewett. 

Midmont. 

Johnsonburgh. 



(SeeErieRaiiw'y)i«99 
11 b. Chemung, i*** 

(( 1666 

14 b. CoalMres. 205» 
Catskill & Chemung, 
f Carboniferous Con. 
\ and 13a. Pocono s.s. 
14. Coal Measures. 

13a. Pocono Sandstone. 



103. Trevorton, West end of the anthracite coal field. No anthracite west of tliis. Fine study 
of the lowest beds in the gap of the Conglomerate mountain. 

104. SeUmgrove. Easternmost limit of the fossil ore outcrops of the Lewistown belt. Good 
•ntielinal sections of 10. Gtonesee, Hamilton, Marcellus and 7. Lower Helderberg 1. s. between here 
and Sonlmry. 

106. Trout Bun. Entrance to the long gorge of the Lycoming Greek through the Allegheny 
Mountain plateau ; similarly situated to Queens Sun (32). Gorge exactly like that of the West Branch 
Susquehanna (32). Coal patches 1,000 feet above roaa level, up Trout Run. 

106. Jlfe/nfyr«. Old iron mines under the cliffs of Pottsville conglomerate forming the cornice 
of the mountain walls. Great incline plain up mountain to Mclntyre coal mines. 

107. Alba, The Armenia Mountain of Catskill and Pocono dominates this on the west. On its 
top is the east end of the Blossburg-Antrim semi-bituminous coal basin. 

106. Shamokin, In the gap opposite the town five ribs of Pottsville conglomerate enclose the 
fBar lowest anthracite coal beds. A cross section of the coal measures up to the 12th bed can be 
Bade here. 

100. Mt Oarmd. In the center of the Shamokin group of three anthracite sub-basins. 

110. Lykena, Here is a range of collieries on the southern outcrop of the famous Lykens Valley 
iothraoite coal bed, which lies 60 or 100 feet above the Mauch Chunk red shale formation No. XI, and 
is« therefore, worked from the outside conglomerate wall of the Bear Creek coal basin. The bed 
seems to correspond to the famous block or iron ftimace coal bed of Sharon in Mercer County, and 
ef HelaonTille in Ohio. It is the lowest workable bed in the anthracite ie%lon.. 
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Western R. B Cvn, 




Ms. Toby 




Ms. Rallroiul. Alt, 




^ 


New York. 
Delaware. 


(ConLfromN-JerBey.) 
4 c, HudBoQ River 


OBrwkwajTille. 


14 b, Lower Coal MrsB. 


4 Brock port, 
e.Hellen Mills. 


" 


92 
96 


Water Gap.'!" 


5 a. Oneida, >!• 
10, Hamilton. *" 


10 Kyler'B Comers. 
12Dagiie Mines.! >< 


". 


100 
104 


SpragueytllB. 
HearjTillB. 


Catskill-Chemung.*'* 




100 


Oakland. 


12, 0pp. Catskil!.'"'! 






115 


Forks. 







Salunaaca. 


See New York.) "" 
bll Sand Group. '"■ 


122 


Tobjbanna. 




61 


Corry.*' 


128 


Goliisboro,'!" 




72 


Union Cilj. 




136 


Moscow, 




79 


Mill Village. 




139 


Dunning'a."!' 




88 
92 


Cambridge. 
Venango. 


" ii'i 


140 




rl4b.&c.Anthra->" 
\ citfl Coal Meaeures, 


96 1 3e8 gen own. 




159 


Abington, 


12. Catskill, ">• 


102 MeadTille. 




164 


Fttctorjyille,>" 




no 


Geneva. 




174 


NichalBOD, 




116 
121 


AUantic. 


14. Conglomerate.!"* 


176 
183 


Foster. 


CatBkin-Cliemtuig, 


129 


GreenTiUe, 




190 


New Milford, 


« " ictl 


131 






196 


Great Bend. 


11 b. Chemung. •'» 


135 


Transfer. 


d in Ohio-) 


210 


Bingham ton. 


(Cont'd in N. Y.) '" 






Frsnkli 


Branch. 




f 14 b, and c. 


^ ? 









Scranton, ?«' 


J Antli'eCoal 


lit 




Meadville. 


Sub-Conglomerate""" 










Shaw's. 




6 


Lackawanna. 




^i 




Cochranton. 




9 


PittBton,'"* 






Utica, 




12 






^h 


2g 


Franklin,! ■ = 




20 


PIjmTth. 






Oil Citj. 




24 


Nantiooke,'" 










33 


Shickshinny,!" 


!4tt.Pot(avilleCon.'>" 








41 


Beach Havea 


10 b. Hamilton. >" 








47 


Briar Creek. 


10, Hamilton. "' 








54 


Espy-i" 










58 


Rupert. 


11 b. Chemung. '" 








6f 


DauTiUe," 


5 b. Clinifln, *" 












12, Catakill. "" 



acite coa 



112. Bradford, Petroleam was Urst found In (be Bntdrord (Chemung) 
The area of produollTe oi! lorritoiy in the Bradftini nlatriciUD lo Jannarv. la 
and during U years had produced on i 
(C. A. AahBumerl. The most produelire 
Smethport and Kane, the lowest of thi 
conglomerate. (J. P. L.) 

113. Kiniaa Bridge. HI gDegt bridge 
talBB 8,500,000 poundsTroQ; coat |275,0OO. 

■■■. DasvtMiaet. Bi tensive wockln 



I average 820/11)0 btmele of crude ... p.. _, 

•II region in the Slate, and, until the discoTery of 
Peunsylvanl* oil horUonB, l.TTS feet below the 



in im. 

per Kjnare mlla 



Erleai 



I Id tbe world ; SOI feet high, zflta feet long ; oos- 
Lower Elttanln) coal bed bf (he New Turk, Lake 



iiD. fTcinJHin. Lubricating oil from the Sret sand. At Stoueboro uuu ueiusr, < 
NewcaaCleJocal gtaoiat moraines are reported by Prof. T. C Chamberiin of the U. S. Si . . 

lie. Wattr Sap. Celebrsted for Its scenery. Large hotels. Indian staircase in the gui mad* 
by masaire north dipping outcrops of Medina indOnel^. One mile before reaching thewrookiara 
quarries of Hudson Blver roofing alate on both sides of the Delaware River. Besll headqnaitara fa 
BtudylnE the great Terminal Olacial Moraine, which crosses the riter at Belveders and the monnlda 
at Foi Glap, and runs juBt Lake Paponomlng, northward, to the top of Penobscot Knob and ae weM 
by Long Fonil to the Lehigh. See descriptions, pictorea and maps In Report ^ Oeologloal Btarnj. 

117. Sirmidiburg. Eicellent geolocleal headqaartera. Fine expoturea of Ortakuv, WatMun^ 
etc. , etc^ In the ravme of Broadhead's Creek between tbe gap and Stnmdabarg. Foauu abanaaat 
around Stroudsbuiv. Buttermilk and other caaoadea to tbe right of the road (east). Hobia OMHmi 
drive and eiqaisi& scenery, tor an miles from Strondsbai^ to Ullllird. Lake on top of tb« BlM 
(CSVfU^/nnj-JAliiDnUJn, 10 miles east of 3. Pine drive soath-west through Bed Taller (ainton) ^ 
oTvr oafcropt ofBeUtrberg to Che Wind Gap. Ascent o1 thaPoccnui'S.iuAi l,<::tUIatU^ ta the north-weil 



PKNMSTLVAKLL 



Ms. 


Lehlgft ToUey B&Uniail. Alt, 




Lehigh TaUer RallioBd. 


I 


Perth Aroboy. 

BBtblebem.i'« 
AUentowD. 
Cataaaiiqua.i " 
Lanry's. 
Slfttington.'" 
Lehighton,'" 
MauchChunltiso 
Peun Haven. 
Drake's Creek. 
Tannery. 
Whitehaven. 
Summit Siding, 
Fair View.i" 

Sugar Notch. »"« 
Wilkeabarrc.'" 

Pb. & N. y. B. K 
Pittston. 
L. & B. Juncdon 
Palls. 1" 
McKunes.'" 
TunkbanDDck. 
VoBburg. 
Hehoopany. 
Meahoppen. 
LaceyTille. 

WjalUBiDg. 

Frenohtown. 
Rumnierfield. 


(See New Jersey.) 

3 a. Calciferooa, 'i" 

4 a. Trenton. "« 
io.HudaonRiT.Sh."" 

lib. Chemung. *" 
13b. M'cbCh'kr.fl."* 

12. CatakilL 

18b. MauohCh'k."*' 
13 a. Pocono. i'>» 




61 

7! 

ei 

87 
94 
103 


244iWyaauking.'"> 
248Towanda.i" 
255 Ulster. 
259 Milan. 
263 Athena. 
2fi5 Sayra. 
268|WftTerlr, N. Y. 


11 b. Cbemung. '" 


114 


Mihanoy, H,«.lto„ ft Beaver M«»do, Brau=h... 


180 
132 
142 
146 
152 


4 
5 
11 
16 
10 

Ti 
16 
16 

"15 
23 

18 
22 
27 


Pcnn Haven Je. 
Black Creek Jo. 
Weatheriy, 
Beaver Meadow. 
Audenreid. 


13b.M'chCh'kr.8.^^' 
14b. An. Cl.MreB.i"» 


14 a. Potts. Cong. 
Ub. An. CI. MreB. 

12. CatBkill. 


I 


Lumber Yard. 




158 


Jedde. 
Ebervale. 




ms 


Preeland. 


Carbonif. Conglom. 


170 
172 
183 
18S 


Tomhiokeu. 


14 b. Antli. CI. Srlrei. 


Quakake JuncL 
Delano. 
Mahanoy City. 


13 b. MauchCh'k.'"» 
14b. An. CI. Mraa."" 


199 

206 

7m 


: ::: 


35 
38 
86 
40 
45 
59 


Shenandoah.'" 

Oirardvile. 

Ashland. 


" ■>• 


217 
227 
283 
237 


Catskill-Chemung. 
11 b. Chemung. 




Raven Ruu. 

Cenlralia. 

Ml. Carmel.i" 

ShamDkin.io" 


;; ;;;; 



eitrame hlgnlaad, " 



i«d>h>)e. 

110. Dunnlnsi. CommeD 
FottavIUe conglornerate. Unc 

lao. FaoSrymUt. Sov 01 



[trame higi 



nal ontatretabea of Maach Cbunk 



:eDt iaio third uithrsclle coat &eld br a ravine t> 

le irOD ore of XI hu been op«Ded. 

Eiii Monnlain eyncllDal range of Pooono in the flnt I 



ooal baalnj but no coal. 

in. OBranUm to i'UUIon. Terraces and drill hills along railroad, also glacial 
and T^orvDle. 



IS. SHiMtif.K(l- Rive 



K'Sf..' 



acllnal at right an 



Xlll.inolusri 



reached by a good road from Blor 



uiia. The glacial 



liTar north bsnktoBethletae 
-~. BiChUhm. Zlacw 



m be seen rrom 
is Is Interesting 

in the high end of the Shlokshlnny (Pooono) 
ven mtles, and affording one of the fluesi 
:ne crosses that mountain from Berwick 

id shale beds of Ko. XI are missing, 
minerals. Azoic ridge to the north, wltb 
Id artlBcla], of the cslclferous llmestoDes along the 






117. Oalataugua. Perhaps the 

lIcontOQ). Best reached on whee... 

*— " ■"-■•- . Mlneverylarj 



lobyrs 






iflng slate quarries hen 
-'—■ ■ on its coiir»B wHxt 
I clivals, ai 



Berks County. Note t) 
leportD.a.Vol. I, GboI 



It from the 



thednplica 



^ 



the Lehigh rive 

ftmneriy deaoendjng (he L«hlBh, loft across the montn of the Aquishioola Creak, „ — „ 

'- eEeavaCe a new channel In the solid Medina rocks o( Uie TO[n\TiU.\a. '^voT&'Aef.Vtx'CtAi.u. 

of the rirer, Dorth bank, the ice has crushed OTer the aVataa.VJWa't****' »nfa«»Ka&.V*fe«t. 

'. JVpm"--^- ""-'-•''--"■-■ JO— ...... .n-t-i . .-..« ■■ --- 



162 



AN AMERICAN GEOLOGICAL RAILWAY GUIDE. ( PA.) 



Ms. 



Bardaj Railroad. 



Alt. 





7 

16 



Towanda.i«« 

Greenwood. 

Barclay.!*' 



11 b. Chemung. ^25 
12. Catskill. »«« 

14 b. Coal Mrea. i^ss 



State liine and Sulllyan Railroad. 





4 

24 

29 



Towanda.i'* 

Monroeton. 

Dushore. 

Bemice. 



11 b. Chemung. 



« 



725 
762 

12. Catskm. "»» 

{14 b. Loyalsook 
Coal MeasureSjSemi- 
Anthracite. 



1858 



Montrose Railroad. 





8 

14 

22 

28 



Montrose. 

Hunter's. 

Springville. 

Lobeck. 

Tunkhannook. 



12. Catskill. i«»6 

«4 1547 

« 12 5 7 

i( 

« 611 



Ms. Philadelphia and Reading R. R. Alt. 






Philadelphia. 


1. Azoic. »« 


4 


Belmont. 


« 49 


8 


W. Manay*k.i«» 


« 61 


14 


W. Con8ho'n.»*o 


« 61 


17 


Bridgeport. 1*1 
Port Kennedy. 


8 a. Calciferous. ? '« 


22 


2 b. Potsdam. «^ 


24 


Valley Forge.i** 


« 9 6 


28 


Phoenixville.i*' 


16. Triassic. ^1° 


32 


Royer's Ford. 


«« 127 


40 


Pottstown.!** 


i* 150 


45 


DouglasTille. 


it 161 


47 


Monocacy. 


t( 162 


62 


Exeter.i** 


<« 195 


58 


Reading. i*« 


8 a. Calciferous. »68 


66 


Leesport. 


4 b. Utica. ? "« 


70 


ShoemakersTille . 


4c. Huds'nRiv. 8.1.81* 


76 


Hamburg. 


*t 375 


78 


Pt. Clinton. 1*^ 


6 b. Clinton. *io 


88 


Auburn. 1** 


7. Low.Helderberg*7i 


86 


Landingville. 


11 b. Chemung. *o« 


98 


Pottsvillei*» «i* 


14 b. &o. An.Cl.Mres. 



129. Lehighton. On the crest of one of the grandest anticlinals in the State. The gently south 
dipping Chemung and Hamilton here turn over and descend vertically. From here to Manch Chunk 
the vertical Devonian and Bemician systems are crossed at right angles, so as to give an easy section 
of 10,000 feet, up to the coal measures. 

130. Mauch Chunk. Fine geological headquarters. The gap in the Second mountain gives the 
whole Pocono and Catskill. The nver above gives the Mauch Chunk red shale. Mt. Pisgah the 
Pottsville conglomerate. Nine miles up the '^passenger tourist's gravity road" lies the famous 
Summit Mine, mammoth coal bed, 60 feet thick, open quarry. In the gap notice the islet on which 
the very earliest anthracite iron ftirnace once stood. Good specimens of dendrites to be got firom 
the plates in the mountain opposite the hotel. From here to Penn Haven, the fine gorge of the 
Lehigh, with its ox bow bend and walls of Catskill rocks. Glacial Moraine at Sand Bun. 

131. Fair View, Ascend 400 feet higher to the summit of Penobscot Knob, affording the finest 
view in the State. Notice the glacial scratches on the rock on the highest summit of the Knob. 
From here all the colleries are visible below, and the whole structure of the third anthracite coal field 
can be made out. Down Solomon's Grap by three incline planes, notice the erosion of the red shale 
under the conglomerate cover. 

132. Wilkesbarre. Anthracite coal was first mined and used at Wilkesbarre in 1768 and 1760 by 
two blacksmiths named Gore. First shipment made to government arsenal at Carlisle in 1776, 

133. Falls. Buttermilk Falls, not the falls of that name near Stroudsburg, but in nearly the 
same rocks, with the hollows filled with gravel. 

134. McKune^M. Enter the long gorge of the North branch of the Susquehanna through the 
Allegheny mountain plateau, cappea (rarther west) by the Mehoopany coal baisin. 

135. Wvsauking. A smsul but remarkable fault in the 11 b. Chemung rocks in the Wysox 
Narrows. It slants up the hillside and may be studied on the R. R. and on the common road, 200 
feet above. The centre line of the Towanda anticlinal crosses the river at the northern end of this 
cliff, 1,050 feet above the fault. 

136. Toioanda. Fine cliffs, *' The Red Rocks,** just north of the fiEtult and east fh>m Wysauking 
station. Chemung fossils. Also another cliff directly opposite Towanda on east side of the river. 
Going north no such precipices are seen, the Chemung shales forming hills with rounded summits. 
Good view of.Towanaa village from the railroad. Boulders of white limestone fh>m Centnd New 
Vork found in the river were formerly burnt for lime. Picturesque view at Ulster Narrows. 

137. Shenandoah. The greatest overlap in the mammoth coal bed in the Anthracite region 
occurs in the Shenandoah City colliery. See Atlas of Geological Survey, where it is ftilly illustrated. 

138 Barclay. Barclay or Towanda C. Co.'s, Long Valley and Shraeder Mines on the top of the 
Towanda Mountain, 1,300 leet above the river at Towanda. Incline planes. High falls. P]x>found 
gorges splitting the mountain. Laurel swamps. Semi-bituminous coal. 

139. W. Manayufik. BeautifUl ravine of the Wissahiccon to the east, deeply trenching the Asoic 
belt. Serpentine and soapstone quarries at Lafayette above Manayunk. 

140. W. Oonshohoeken. Picturesque vertical trap dyke left standing in the limestone. Marble 
quarries east and west of here. 

141. Bridgeport. On south edge of the Trias country. Bone cavern in limestone auany near 
Port Kennedy studied by Dr. Leidy and Prof. Cope. Great limestone quarries south of the river, in 
one of which the trias beds are seen lying on the upturned edge of the old limestone beds. 

142. Valley Forge. Ditto. The hill back of it is the east end of the ridge of Potsdam sandstone 
forming the north wall of the Chester Valley far to the south-west. Under its north flank come up 
the Azoic. 

143. Phoenixville, In the tunnel here Ml ^heatley found his coal plants (Trias) and reptile 
bones. Two miles south-west runs the edge 6t the Trias, with breccias, copper veins, etc, lying on 

Azoic. Trias costinaes hence to near Reading. 
144. I*ott8toum. Trap hills to the north. 
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FliUadalpMn Si RcbiUdk B. K.— QmtintHicl. 


Ma. Lahl^ntddSu^q 


ueiiinna DiTislon. Alt. 


LiHle Bctiuvlkill, Eul Mshsnoy, Mine BUI and 
M9. Ushanoy A Sluunokili Branches. All. 


1^ 
86 


Bethlehem."' 


3 a. Calciftroufl. j|> 









Q5 


CatasaquB.'" 


4 u. Trenton. "*' 


14 




14b.&o.Ao.Cl. Mrea. 


109 


Lehigh Uap.i" 


11 b. Chemung. =»' 


21 

25 


Shame kin.'"" 
Excetaior. 


" '" 


120 


MauEh Chnlc,'"> 


lab. Moh.Chk-r.B."" 




127 


Penn Haven Jn. 




30 


Mount Cans el. 




145 


White HaTsn. 


12 Catakill. i"" 


43 


Ashland.'" 




158 


Penobsool.'" 
Ashley. "» 
Willteabttire. "» 


14 b.Anth'e Coal Mres. 


45 


GirardYille, 




171 


~4i 
98 


Mahanoj.'>* 


ilti 


174 


" 


9<^3 


Tamaqua.'Si 




183 
187 
103 


PittBtOQ, "' 
Spring Brook. 

Greeo Hidge. 


:: 


m 


102 


Ringgold."' 


5 b- Clinton, "• 


:: 


Chester Vnllej Branizh. 


195 


0; Bridgeport. 


3 a, Califeroua. '■ 


EastPenaaBUdLe 


anon Valley Branch. 


6 CeotreTiIle. 
10 Cedar Hollow. 


" Its 





Allantown.i"> 


8 a. CaloiferouB. "' 






6 


EnuiuB. 




22Dowiiington. 




10 


MillerBtown, 










15 


Shamrock. 
Topton. 


" III 




18 





Auburn.!*' ;B. Up. Helderberg. *" 


25 


Fleetwood, 




5 


Hannon. 110. Hamillon. 


31 


Temple. 




12 


Eock. 


36 


Reading.'*' 




!8 


PineGroTe. ' 11 b. Chemung. >" 


45 


WemersTille. 




24 


EUwood. "M3b.Mau(;hChu-kr.B. 


51 


Womeladorf. 




30 


Eausch Gnp. 




58 


Myerstown. 




85 


TbHdw Spring. 




84 


Lebmon.'sl 




SSiRattling Run. 




69'.\nDTilIe. 




46 Forge. 




74Palnijra. 




51 Dauphin. 




81HummeUton." = * 




fi4 Eookville." **• 4 D. Hudson Riy. Slate. 


GO Harrisbui-g. 


4 b. Utica Slate. >'i 


S9 Harrisburg. |4 b. Ulica Slale. «" 



of trap to the east. Bee map of the South Mountalna In Keport D^ Vol. II, Parti, A 

IW.' Blading. The " White Spot " high on the moantain (o the east Is a remne 
■andstone left lyingoncoDformably on Luireatlan, 



thlsai 



as dipping 10° Boi 
.□bnniTeryflne' 
Aabum. Back o 



ChemnDsfiMa: 

lie. ^(to. 

mUee before reaching this plac 



It agalDBt the bottom plate of Oneida stani 
tea of Clinton red shales. No fossil ore. 
□□ the south aide of Summer Hill, multli 

> sod anthracite colleriea. Fine geological 



ing vertical. BeCwe< 
jdea of Hamilton ai 



it Carbon close to 



UO. AUentoiBH. I . ,. ^ 

mestone holding llmonite beds. 

151. i.aiaHon. Cornwall Mi^petlc Iron Uines 

152. BvmvHlton. Iron mines, llmouite. south < 
Its. Athland. Bemarkabie large fossil tree at 

' '" white pebble* iu the conglomerate en 



il, atTordlog 

j"o°f Sharp 'Mountain,' «lo feet high, 
ic Lea fouDd fossil toolpriata See 

enlUn Mountains over Calciterons 

o the soath; holds copper, trap and 



Ut Carmel 

IM. M , 

lU. Tamaqui 



iHahanov- Large colleries. Shaft so 
... Tttniaqua. Little Schuylliill ■ 
Aehburi ' 



i by diamond drill. 

I mammoth coal bed bas 

.(on theLlttle Schuylkill 



US. SInggold. From heredowntoPot 
UT. UnSm. All along here the thinn' 

US. InmvOla. Famoue old and large Umonlte Iron ore in\na, 
- US. Tr)miKt. View from the mountain to the eouthw«Bt at W 
la/a ™tf<V. <!p'i« ty <ho P^»( mass of the Pooono rocka, IB 6ae mid ■ 



h of Tamaqua Is ISOO 
rough ten anticlinal*. 



4OTre ttie %iti *« 
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Philadelphia A KsbiUdk B. K.-Cbn«nu«(. 
Ms. Schujlkill Valley Bmneh. All. 




4 

7 
13 
18 


Potlaville.i" 
Port Carbon. 
Sew Pliiladeip'ft. 
Tiisoarora. 
Tamaqua.i" 


14b.ic.An.Cl.MreH"* 



78 
98 
107 
IH 
118 
124 
132 
136 
139 
140 
154 
162 
167 
170 
175 
182 
187 
190 
196 
199 


Philadelphia. 
Port Clinton.'*' 
Tamaqua'" 

Oirard. 

Brand'DTllle.'" 

Ringtown. 

BeaTer Valley . 

MoAuley.'" 

MainTille.!'* 

Catawisaa. 

Danville" 

Moore Bbu!^. 

PoltBgroTO. 

Milton." 

White Deer. 

Munoy," 
Hall's. •" 

MontonrBvillo. 


Hee Main Line.) 
5 b. Clinton. "<> 
Ub.S:o. Cl.Mrea. "> 
13 b. Mb. Ck. r.B.& as. 


Pickering VMey Branch. 




OlPli^miYilU."" Il6-Tri„«0. 
ll|ByorB. |1. Azoio. »" 


« 'V, 


REnaiug snil ColumbiB Bmach. 


12 CfttBkiU. "» 
Calakill-Chemung. •" 
6 b. Clinton. '"• 

10 Hamilton. "• 

6 Salina. •" 

11 a. Portage. •" 
5 b. Clinton. •"* 

7 Lower Halderberg. 

10 Hamilton. "^ 

11 a. Portage. "■ 




6 
18 
16 
20 
27 
82 
87 
41 
46 


Reading.'" 

Sinking Springa. 

ReinholdB, 

Union.'" 

Ephrata. 

Litii. 

Manheim. 

LandiB-ville,' 

Ironville.'" 

Columbia.'* 


3 a. CaloiferouB. »'■ 
16.TriaBaio. «" 
a a. Calciftrmu. "* 

2 b. Potsdam. 




Lancaster and Quanyillle Brancli. 







8 
14 

20 
23 


UncUrJun. 

Lancantor. 
West Willow. 
Nev FroTidenoe, 
Quarry vi He. 


8 a. CaloiferouB. »" 
1. Amw. •"' 




O.PotiaviHe.^*' 
4'Donner'B. 
7 New CaBlle. 
12|FraeItville. 


14 b. An.CLMreB. "* 


Lrtiaiion and Treraont Branch. 


ColebrookdBlB Braneh. 


Brookeide. 14 b. Anth. Coal Urea. 
UTremoul.'" 14 b. Coal Mres. "« 
aOPineGrora. 11 b. Chemimg. •" 
24Iniiig. 10. Hamilton. »" 
29Muiniy.i"' " *'« 
871 Jonestown. 4 c. Hiidaon River. » ' > 
44 Lebanon." T 8 a. Calciferous. '" 



6 
13 


PotlBtOWD.'** 

Colobroofedale. 
Mt. PleaBant 


19 TriasBio. 

1. Aioio. >'» 


PhiladelphU and Chester Branch. 




Mine BUI and SehuylkUl Haven Bmnch. 






Schujlkiil Ha». 
Mineraville.'" 
Glen Dower. 


11 b. Chemung. »" 
14b.andCl. MreB.""= 




14 


OlPhiladelphia. 11. Aioio. " 
nlChcalnutHiU. | " «" 



ISO. ifWmw. PaHlngoatorUie apHoleHonntaln atand* on the^eft (ean] a carioiie syncUiul 
atlter at Oneida eappini a ridge of Hadaon RiTer, proving ttiat no □on-ooniomsbtlltr exiata. 

in. llkumlttt. AnneofgreatoolIeriMOB Ihamammotti vein extend westwud. Tlie gap ot 
the weat ImiDait Bohnylklll atwve HlnerBvllle, shovi a superb arch of the conglomerate. Back of 
Mine HiU la the mine which Inimw) tor tblr^ jtm. 

isa. BrandairtOlt Making down grade (rom the conglornenitc along the southern and weelera 
■ideaofthiTedBlialeraliarDrthe CatawlsMi Creek enwaed by nameroua anttcllDala from between 
the Beaver Meadow, fiatlelon and Black Oreek basins, to the eaat, and ilgiagglng the (PocoDO) 
OatawlHa Moontaiu to the weal. 

in. KeAulu/. A ourlous little oval monnCaln basin of anthracite lower coal beds (HcCanler) 
ilandsont on the red shale plain to the risht. Notice the rift In Its sonthem side, and ita rortrSM 
like oatlina. 

UL tMmOU. Pine gap through the Nasooplo Uonstain and section of white PoooDO ncfc* 
with tenaoes of Red Calsklll on Its northern Jlank. 

Itt, QwgHtii. Plants in the Trias as at Phcmiiville. Trap Hdge plerosd b; the tiuuieL 

IM. Oaoptrtbtav. Bauoon valley iIhc mines. 

WT. aUtUon. Be«i«mer«teelwork».PennBjl — i- n.— i n.- 

1(8. Oormtatt. Oorawali magnatlo Iron minet 
en in Pannsvlvanla. _ 

lee ftttoBiihA. The deepeBt shaft and ft.) In Pa. is local... „ 

•omeate Is boldlT and i»aatlftilly exposed in the gap south of Cha town. The dip of the oonglom- 
Ita l» orertaroBd aod Is toward the aonth, althoueh the ooal baOa ^hova the aaDgloinarata Ue hi 



re i (his is the largaat depoalt of iron 



ir^^alinaHolbQBOMi. SeeNotaUft 
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Philadelphia ft Beading; B. B.— Continued. 
Ms. Schaylkill and Lehigh Branch. Alt. 


Philadelphia ft Beading B. B.— OmtinuMi. 
Ms. Cornwall and Mt. Hope R. R. Alt. 


Reading. i^*« 
43Slatington.i28 


8 a. Calciferous. 2«« 
4c.HudsonRiv.8.1.«8« 




1 
4 

5 
6 
7 
8 
9 
12 


Lebanon.!** 


8 a. Calciferous. 


Donaghmore. 

Midway. 

N. Cornwall. 

Comwall.i'* 

Miners Village. 

Overlook. 

Penryn. 

Mt. Hope. 


« 


North Pennsylvania and Bound Brook Div. 





10 
14 
18 
22 
25 


Philadelphia. 

Abington. 

JFt. Washington. 

Gwynedd.i«* 

Landsdale. 

Hatfield. 

Sellersville. 

Quakertown. 

Coopersburg.^** 

Hellertown. 
Bethlehem.126 


1. Azoic. 2® 

u 254 

16. Triassic. ^^o 

u 2 71 
« '868 
« 811 

" and Trap.' »i 

« 496 
iC 549 

3 a. Calciferous. ^^^ 

« 287 


16 Trias. 
« 


81 


People's Railway. 


88 
44 
61 
54 


0Pottsville.i*» 
' 6 Pottsville Ju. 
15Tremont.i6 9 


14 b. Coal Mres. •!* 
tt 


Coudersport and Port Allegheny R. R. 


Bound Brook Route. 




8 

9 

13 

17 


Coudersport. 
Olmstead. 
Pomery Bridge. 
Silver Spring. 
Port Allegheny. 


12Cat8kill. i««i 



8 
16 
21 
29 
88 


Philadelphia. 

Jenkintown. 

Somerton. 

Langhom. 

Yardley. 

Jersey City. 


1. Azoic. 2 8 

<« 208 
« 18 6 

16. Triassic. »« 

« 79 

(See New Jersey.) 


« 

« 1481 

• 


Warren and Famsworth Vy, R. R. 


Steelton Branch. 



8 
6 
8 
10 


Clarendon. 
Underwood's. 
McCalmont. 
East Branch. 
Garfield. 


13 a. Pocono s. s. *»•• 



8 


Harrisburg. 
Steelton.i«7 


4 a. Trenton. 8»i 
« 


it 
u 


Germantown and Norristown Branches. 


Carbonif. Cong. 






1 


Philadelphia. 
Germantown. 


1 Azoic. *^ 

« 215 

« 108 
« 8 9 
i« 71 
(i 6 9 
« 6 2 
« 58 

8 a. Calciferous. ^' 

« 6 8 
« 6 4 

16 Trias. 7 5 


Nanticoke Branch. 


7 



8 
6 
8 
12 
13 


Wilkes Barre.i» a 
Ashley. 
Sugar Not/»h. 
Hanover. 
Nanticoke. *® 
Wanamie. 


14 Coal Mres. »»<> 




School Lane. 

Wissahickon. 

Schiirz. 

Shawmont 

Princeton. 

Lafayette. 

Spring Mill. 

Potts. 

Magee's. 






Neacopeo Branch. 





8 


White Haven. 
Upper Lehigh. 


13b.MauchCh'k.ii?o 
14 Coal Mres. i8o« 




Drifton Branch. 




Norristown. 




7 

8 

10 

11 


Drifton Ju. 
Council Ridge. 
Eckley. 
Jeddo. 
Drifton.* o» 


18 b. Mauch Ch'k r. s. 


stony Creek R. R. 


Carbonif. Conglomert. 
14 Coal Mres. 



10 


Norristown. 
Lansdale. 


16 Trias. «2 

<( 8 62 


North East Penna. R. R. 


Tamaqua Branch. 




4 

7 
10 


Abington Ju. 

HUlside. 

Willow GroTe. 

Heaton. 

Hatboro. 

Hartsville. 


1 Azoic. 28 » 

2 b. Potsdam. 

8 a. Calciferous. »»» 
16 Trias. 

it 2 2 9 

« 242 




6 

9 

10 

11 

16 


MauchCh'nk.no 

Nesquehoning. 

Hanto. 

Lansford.1*! 

Coledale. 
Tamaqua.15 6 


13b.MauchC'kj.8.»»« 

« 801 
u 100 5 

14 Coal Mres. 

« 96 2 
« 78T 



170 Oarlitle. Trap dike 3 miles before reaching Carlisle ; visible a long wav o£f as a low mound 
across the great valley covered with trees, while all around is cultivation. West of Carlisle notice 
"Wagner's Gap" and "Doubling Gap" in the North or B'ue Mountain. Thev are really not gaps but 
folds, caused by anticlinals passing through the mountain and elevating the vertical 5 a. Medina 
strata. The mode in which this was done may be understood by holding up the edge of a sheet of 

Sper in a perpendicuUur manner and then elevating it in one npot tiotci \^TV^^V^x^^<mi\cX)i.'«V\ ^»i»»» 
e upper ed^e to fold inAuS shape, similar to these so-caWed ^ap%. 
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Ii8 Gettysboi^ A Harrlsbuiv B. B, Alt. 



OlCarlilse Junct'n. 


4 a. Trenton 


477 


8 


Upper Mm. 1^ a 


1. Azoio. 




10 


Hunter's Run. 


1. Azoic. 




15 


Laurel. 


3 a. CaloiferouB. 


411 


18 


Pine Grove,! ^» 


« 

1 Azoic. 


1381 


10 


Hunter's Run. 




16 


Stamer's. 


(( 




16 


Idaville. 


16 Trias. 




17 


Gardener's. 


(( 




19 


BendersTille. 


it 




22 


Sunnyside. 


tc 




23 


BiglersTiUe. 


ti 




26 


GoldeuTille. 


tt 




82 


Getty sburg.a 06 


« 





Ferkiomen Bailroad. 




6 
11 
14 
18 
22 
48 



Perkiomen. 

Collegeville. 

Schwenksyille. 

Salford. 

Green Lane. 

Hanover. 

Allentown.!*o 



16 Triassic. 



(( 
ti 
« 
« 



3 a. Calciferous. 



109 
156 
152 

246 

257 



Wilmington and Northern Bailroad. 



Reading.! *• 
QIBirdsboro. 



21 
27 
86 
89 
45 
67 
72 



Springfield.i»* 
Wayncsburg Ju. 
Brandywine. 
Coatesville. 
Laurel Iron W*k8. 
Chadd's Ford. 
Wilmington, Del. 



178 
«45 



8 a. Calciferous. 
16. Triassic. 
1 Azoic. 

656 
815 
241 
176 

(See Del. and Md.)!* 



« 



4 a. Trenton. 

1. Azoic. 
tt 



Fhila. Wilmington and Baltimore B. B* 

Central Division. 



OWest PhiladeFa. 

7 Clifton. 
14 Media. 
18 Linni. 
27 West Chester. 



1. Azoic. 
« 

tt 

tt • 

tt 



14 
109 
210 
186 
406 



Philadelphia & Baltimore Central, now 
Ms. Phila. Wilmlnarton A Balti. B. B. Alt. 




14 
20 
26 
33 
40 
46 
62 
112 



Philadephia. 


1. Azoic. 


Lamokin June. 


tt 


Rockdale. 




Concord. 




Fairville. 




Avondale. 




Penn.iy» 




Oxford. 




Baltimore. 


(See Mar 



87 

237 
255 
227 
506 



Phila., Wilmington & Baltimore B. B. 




2 
13 
14 
16 
18 
20 
22 
23 
26 
28 



1. Azoic. 



Philadelphia. 

Gray's Ferry. i'« 

Chester.iT* 

Lamokin. 

Thurlow. 

Linwood. 

Claymont. 

Holly Oak. 

Belleview. 

Edge Moor. 

Wilmington. 

(Continued in Maryland.) 



tt 

tt 



tt 



tt 



tt 



it 
tt 
tt 
tt 



36 
24 
37 
34 
31 
29 
9 
14 



Chester Creek R. R. 




4 
6 
6 



Lamokin. 

Enowlton. 

Rockdale. 

Lenni. 

Wawa. 



Azoic. 
« 

« 



37 



136 



Peaohbottom Bailroad. 




20 


Oxford. 
Dorsey.i^' 


1. Azoic. 


Buflialo, New Tork & Phila. B. B., now 
Western New York & Penna. 





78 

88 

96 

107 

114 

121 



Buifalo. 
State Line. 
Larrabees. 
Port Allegany. 
Keating. 
Shippen.* 
Emporium.^ « 



(See New York.) 582 
lib. Chemung, i*^* 



tt 
tt 
tt 
tt 
tt 



1481 
1476 
1876 
1201 
1019 



171. Lanaford. The Mauch Chunk red shale and PottsTille conglomerate are cut by a tunnel 
between Hanto and Lansford. 

172. Upper Mill. Passes into the Papertown Gap of the South Mountains and turns to the right 
fS.W), up the Mountain Creek Valley, with its range of old and extensive limonite mines, open 
quarries; ore heayily charged with mannmese. Ride to the left (EOover the diyide, on which is Stnck- 
l6r*8 mine, and down to the Big bank, very instructiye. Over Strlckler*s, the mountain top is sad- 
dled with a 30-foot plate of Potsdamf?). In the Papertown gap beginning at the south end of Mt 
Holly Springs Village are 3,000 feet (horizontal distance) of upturned qus^ite rocks which belong 
perhaps to the Huronian system of Canada. These make the Mountain sandstone formation of 
Reports C and G2. 

173. Pine Orove, Extensive, well arranged, limonite mine, planned by J. W. Harden. 

174. Springfidld. Warwick iron mine three miles to the east, on the edge of Trias ; with trap, 
copper, etc. Jones^ mine 1^ to the north at the east extremity of the Ganestoga belt of the Lan- 
caster Co. limestone. French Creek copper mines further east than Warwick. 

175. Penn, Line of serpentine to the left. Road runs along the belt^firom Rennet Square for 
eereral miles. Oreat serpentine quarries at Avondale. 

176. Chrat^tPwry. Azoic Rocks here decomposed into kaolin. 

177. Cheater, The road runs on the edge of the Azoic, masked by drift all the way to Wilmington. 

178. Lwreey. Roofing slnte quarries at Peach Bottom on the Susquehanna River. Verv remark- 
sU>Je fossil loea/Jty, the omy one in the southern Azoic belt; apparently sea weeds, like Buwrotr^hk 

of the Hudson River elate lormAtion, 
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0|L»rrabeeB. 

SiSmethpoH. 
ISICoIbbtovb. 
22lClenaont."» 


11 h. Chemung. ' 

la. CaUkill- 

14 b. Coal Mrea. ^o 



IJrvineton. 
Thorn paon, 
Tidiome.' ' " 
Hiokorj. 
Tioneala. 
Olenpolia. 
Oil Cily. 
Rouse Tille. 
RjniJ Farm. 
Columbia. 
Petrol e urn CautTe. 
Pioneer. 
Mill Br Farm. 
TitusTille. i«i 
Centreville. 
Spansinsbiirg. 



OilCiti'BiidRldgeiv 



ITlRedKock. Pa. 

22,Tarport. 

23 Bradford.' ■> 

SlIKiniua. 



76 PortTille, N. V. 
79lBulliB Mills, Pa. 
84;E]dred. 



Eldred. 
Duke CBctre, 
Summit City. 
Sawyer. 
Tarpnrt. 
Bradford. ' ' ' 



Chemung and Catskill. 
18 a. Pocono. 
11 b. Chemung. 



OlDunkirk. 
47|Rus8BllBburg. 
66Warren.*" 
GlIlrTineton. 
67 PiltBfiald. 
71; Garland.*" 
79|Newton. 
90lTituaTille.>" 



(See New York.) 
11 b. Chemung. ■ 
Oil Sand Group. » 



Sub-carbonife ' ui 



I.Blie Bhnra B Mlchlean Sontliern B. K. 



UqIoq and TitusyiLIe B 



TilUBTille.i" 
TryonvillB. 
LincolnTille. 
Union City. 
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441 Fairview. 

451 Erie. 

Harlxir Creek. 

North Eaet. 

(Continued in Ohio.) 



New CDBtle sad FraDklLu Hal] 





a 


NewCaalle"' 
WilmiDgfon. 


Ua.ConglomeraM.'" 




Leeabur?, 




w. 


Meroer'" 




:m 


Garrin'a. 




R(\ 






6V 


Franklin.'" 


Sub-Con glomer. '»■' 



3£ Jamaetown. 

46; Salem. 

52 Clark. 

57|8toneboro."' 

eSJRaymilton. 

TljSummit. 



inMinDiriaida 



78!F- 
86' Oil C 



,nkUn.i 



Sub-congloD 



ITtt. CUrmont. CoaL mtnee on the hfgheat 
rat the Kreat water ihed between itie Penniyl 

ISO. Tidiaute. The vallevof the Alleghen 
la Taller or On, Creek uplo Tilaaiilla. 



and at the onh' prutlci 

/ River 1b (ull of derricks from here to Oil Cit^i and 

IL wells, but unproducti' 

.... „ Banka of tfr- -' *- 

supporting Urge depoalle of llmonite ("buhr 

. Siiiaintlng. Two ElttaHnlnB ooal bede Inthe rlTer hllli low don . 






18*. BadBL... _.. 

enaoatof the great antinlianla. brings 
vUiisldokaMSfeet !n 40 milea before 

US. Sivd^iBmd. Great Iron wo 



e chlefbedaofthe Low 



BrraoeaotFerrlfer- 
Freeport coal beda 



leMah 






1 of the Hed 



ak, the w 
■, The I 



leOhlo River 4 miles below PittBburEh. 
Id Iron end coal mlaes. Welb strike oil bere IJOO get 
If the Venaneo oil group. 

rate back of the town. A forest ot oil well derrioke on 
■ "itlerCo. o'' • "■ ■ 



. ^ga. limp dd oil welts. Verroldiron 



>n fomace. 



Franklin and OU Cl(;. 
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Ms. Shenango and Allegheny R. R. Alt. 




2 
6 
12 
17 
88 
S6 

87 
88 
48 
47 

87 

88 
41 
46 
49 
52 
58 



Greenyille. 

Shenango. 

North Hamburg. 

Cool Spring. 

Mercer.ii* 

Harrisyille. 

Centreville. 



Branchton. 
Bovard. 
Anandale. 
Hilliard. 



Branchton. 

Coaltown. 

Keisters. 

Hallston. 

Euclid. 

Jamisonville. 

Oneida. 

Butler. 



Sab.conglomerate. *>' 



« 



14aCongloTnerate. » * » » 

< 11S7 



« 



1108 

14b.AUegh>R.a."*o 



« 



Conglomerate. 



« 



14 b. Allegheny R. a. 

Conglomerate. 
14 Coal Measures. 



« 
« 

« 

M 
«< 



Allegheny Tallby Railroad. 





4 

10 

17 

21 

29 

85 

44 

48 

55 

64 

68 

71 

82 

85 

89 

106 

115 

123 

182 

149 

188 



Pittsburgh. 2 » 

Sharpsburg. 

Verona. 

Parnassus. 

Tarentum. 

West Pa. Junct. 

Kelly's. 

Kittanning.i*' 

Cowanesha'ock. 

Mahoning. 

Red Bank! « 4 

Brady's Bendi 8 » 

Catfish. «»» 

Parker's.i«« «•» 

Foxburg. 

Emlenton. 

Scrubgrass. 

Foster. 

Franklin.!" 

Oil City. 

Titusville.i" 

Corry.** 



14b. BarrenMres. ^^^ 

« 745 

« 746 

(« 788 

14b.AllegVyR.Cl8."8 

<i 791 

« 780 

14b.Lower CI Mres. • * ^ 

it 8 08 

14a.Pott8T.Conglo. »** 

ii 8 50 

it 85 8 

14 b. Lower CI. Mres. 
14a. PottsTille Conglo. 

« 897 

« 905 

u 944 

10 Sub-conglomer. • « ^ 

988 



it 
(t 



1009 



Oil Sand Group. 



Low Grade Division. 




15 
20 
40 
55 
70 
77 
87 
98 



Red Bank."* 

Leathwood. 

New Bethlehem. 

Brookville. 

Reynoldsville. 

West Summit. 

Pennfield. 

Tyler's. 

Grant. 



110 Driftwood. 



14 b. Coal Mres. 8*^ 

« 10 2 7 

it 10 8 

it 1285 

a 1877 



(( 



(( 



12. Catskill. 99 6 

<( 814 



Allegheny Talley Railroad* — Qmtinued, 
Ms. Plum Creek Branch. Alt. 




12 
17 



Pittsb'rgh." »*» 
Ink Works. 
Coal Works. 



14 b. & c. Barren Mres. 
14 b. Lower Coal Mres. 



(( 



Sligo Branch. 



OiSligo Junction. {14 b. Lower Coal Mres. 

lOlSligO.18 7 I « 1115 



Pittsburgh, Ft. Wayne & Chioago 
BaCLway. 




18 
21 
26 
29 
85 
46 



Pittsburg.** »*« 

Sewickley. 

Baden. ^o« 

Rochester, 

New Brighton. 

Homewood.1** 

Enon. 

(Continued in Ohio.) 



14 b. & 0. Barren Mres. 

tt 7S6 

14 b.Lower Coal Mres. 

M 710 

« 750 

« 94» 

(i 994 



New Brighton and New Castle R. R. 





2 

5 

9 

11 

12 

18 



Kenwood. 

Fetterman. 

Thompson. 

Rock Point. 

Chenton. 

Wampum. 

Wampum Ju. 



14 Coal Measurers. 



u 



Conglomerate. 



tt 
i( 
tt 
tt 



900 
801 



Brie and Pittsburgh B. B. 





11 

15 

20 

26 

85 

89 

43 

47 

56 

63 

71 

77 

83 

87 

94 

98 

150 

161 

154 

166 

157 

160 

168 



Erie.i»» 

Pairview. 

Girard. 

Crosses. 

Albion. 

Conneautville. 

Summit. 

Linesville. 

Espyville. 

Jamestown. 

Greenville. 

Clarksville. 

Sharon.i»o 

Middlesex. 

Pulaski. 

Harbor Bridge. 

New Castle.i8a 

Mahonington. 

Lawrence Junot. 

Moravia. 

Newport. 

Wampum. 

Clinton. 

Homewood. 



11 a. Portage. 
« 

" i 

11 b. Chemung. 
tt 

tt 

u 



865 
735 
697 
765 
867 
1088 
1141 



Sub-conglomerat. ^^*^ 

1088 



(( 

tt 979 

tt 961 

u 894 

tt 8 58 

tt 888 

tt 826 

« 816 

14 a. Conglomerat.«09 
Sub-conglomerate. '** 

« 774 
806 
614 
tt 8 01 

« 900 

tt 9 50 



Conglomerate. 
tt 



188. Homewood. Immense sandstone cliflfs (at the base of the coal measures) wall in the valley 
of the Beaver. Homewood Furnace. Ferriferous limestone and ore all around. 

189. Erie. Numerous gas wells used for lighting the city, heating, rolling iron, etc. 

190. Sharon. The Sharon bed as a ''block coal" raw fuel for iron furnaces becomes the great 
bed of Ohio; it is the lowest workable coal bed ; overlies the Olean conglomerate, which is the lowest 

of the three diriaioDS of the Pottsville conglomerate foTmaUon, t^o.X.il. Ttw^ coal bed is in the 
liJJJ tops. 
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Ms. Ashtabula and Flttabursrli B. B. Ait- 




47 
67 



Pittsburgh.** 



Lawrence Juno. 
Lowell. 

(Continued in Ohio.) 



14b. & c.Bar'nMres.^ * » 
14 a. Potts. Conglo.»»4 



« 



826 



Olereland and Pittsburgh Bailroad. 



14b.&o.Bar*nMre87*« 
14b. Lower CLMres^ 10 

701 



« 



0(Pitt8burgh.a6 
26 Rochester. 
84 Industry. 
40j8mith'8Fer'y."i 

(Contijiued in Ohio.) 

Pittsbnrghy Cincinnati and St. Iioois 
Railroad. 



699 





8 

15 

23 

S2 



Pittsburgh" 

Mansfield. 

Noblestown. 

Bulger.i»a 

Baton's. 



746 



14 b. & c. Barren Mres. 
14o. Up. a. Mres. '»« 

« 926 

it 1156 

M 942 



(Continued in Ohio.) 



Chartiers Division. 





8 

22 

81 



Pitt8b'rgh.a» »*« 
Mansfield. 
Canonsburg. 
Washington.* 81 



14 c. Upper Coal Mres. 

M 778 

985 
1081 



« 



u 



Baltimore and Ohio Railroad. 

Pittsburgh Division. 





11 

15 

22 

83 

40 

49 

57 

65 

74 

84 

92 

101 

109 

116 

126 

135 

141 

146 

150 



Pittsburgh.* 6 751 
Port Perry. 9 
McEeesport. 
CoultersvUle. ^«« 
West Newton. 
JacoVsCr'k. ^s? 
Oakdale. 
Connellsville.7a 

Indian Creek.i 9 » 
OhioPyle.i«* 
Confluence.1** 
Pinkerton.i9« 
Mineral Pt.i9 7 
Yoder's. 
Sand Patch"* 
Glencoe. 
Hyndman.«* 
Cook's Mills. 
Mt. Savage Jun. 
Cumberland, Md. 



14b. & C.Bar. CI. Mres. 

« 765 

« T65 

14 c. Upper Coal Mres. 

U 783 

14 b.& 0. Bar. CI. Mres. 

849 
894 

990 
1287 
1846 
1649 
1825 



(I 
(i 

12. Catskill. 

14 b. Coal Mres. 
tt 

u 
u 



it 



14a.Pott8v.Congl.«2*« 
12. CatskiU. i«2s 

10 Hamilton. 9^i 

« 774 

« 68 7 

7.IjowerHelderb'g. •a* 



Baltimore and Ohio R. 'R.—OonUnttei. 

Ms. Wheeiing and Pittsburgh Branch. Alt. 



5 
11 
19 
21 
24 
84 
38 
45 
54 
70 



Pittsburgh, a « 

Glenwood. 

White Hall. 

Gastonville. 

Finleysville. 

Crouches. 

Zediker. 

Washington. i»9 

Taylorstown, 

W. Alexander. 

Wheelmg, W. Va. 



14 b. Barren Mres. 

M 760 

14o.Up.Cl. Mre8.ii8» 



« 

u 



« 



« 



14 c. Coal Mres. 



« 



1195 

914 

988 

1006 

1032 

102r 

1161 

629 



Somerset and Cambria Branch. 




7 
9 
18 
19 
28 
88 
86 
88 
40 
42 
45 



Johnstown. 

Ingleside. 

Border. 

BetheL 

Hooversville. 

Stoyestown. 

Geiger's. 

Somerset. 

Roberts. 

MiUford. 

Shamrock. 

Rock wood. 



14b.Low.Cl.Mres.ii8* 
« 

tt 

ft 

14 b. Barren Mres. * • • • 

14 b. L. Coal Mres. 
tt 

14 b. Barren Mres. 

14 b. L. Coal Mres. 
« 

it 
Conglomerate. 



Fayette County Branch. 




1 
2 
8 
4 
6 
12 
18 



ConnelsYille.7a 

Gibson. 

Fayette. 

Watts. 

Dunbar.T^ 

Mt. Braddook. 

Lemont. 

Uniontown. 



14 c. U.CoalMre8.8 9* 
14 b. Barren Mres. 
14 b. L. Coal Mres.»2X 

<t 991 

u 1011 

M 1175 

14 b. Barren Mres. i <> * * 
14 c. Up. CI. Mres. ssa 



Pittsburgh Southern Division. 




8 
6 
12 
17 
21 
26 



W. Pittsburgh. 
Banksville. 
Mt. Lebanon. 
Castle Shannon. 
Upper St. Clair. 
Library. 
Finleyville. 



14 b. Barren Mres. 

14 c. U. Coal Mres. 
« 

(( 
(I 




1 
8 
4 

6 
7 
9 

10 
12 



Mt. Pleasant. 

Stauffer. 

Iron Bridge. 

W. Overton. 

Everson. 

Tinstman's. 

Morgan. 

Broadford. 

Connellsville.'a 



Mt. Pleas ant Branch. 

14 b. Bar'n Mres.if>-* 



« 



105V 
1051 

14c. U. Coal Mres.io*» 



(( 



(( 



tt 



tt 



1076 
944 

8 • w 
994 



191. Smith's Ferry. Numerous old oil wells producing a little from the conglomerate and sub* 
conglomerate. 
11 



192. Bulger. Prof. Stevenson's "Bulger anticlinal" 



kw. jiiuger. jrroi. ovevensons "uuiger anticlinal" crosses here. The Pittsburgh coal bed 
dwindles through to a small bed in Ohio, but grows thicker south westward through Washington 
county into Greene coun^, as the new wells testify. 

w. 198.^»»<{«»«Cy'««*. Fine gorge of the Youghiogheny through Chestnut Ridge, walls 1,300 feet 
nigh. Pulpit rocks of Piedmont sandstone (top member of PottsvlUe cou%lomftt«AA\ \«C^. ^\»:^<^^% 
like stranded ships on the broad summit of the mountain. "Dry oWN»%\\*w^^Q\^%«\\.^^"*'ax'Oow^ 
floor of the gmm op the river bank. Cow rock on the southern bioN? ol \.\i^ wat«A <i.w«t«i^ '^\>;5cLSiQft 
aealptareB of the aborigines. 



J^ 
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Hanttncdoii and Broad Top Mountain 
Ma. Railroad. Alt 




7 

15 
24 
81 
43 
68 



Huntingdon.^* 

Grafton. 

Coffee Run. 

Saxton.2 0» 

Hopewell.* 01 
Everett.2 2 

Bedford. «i 



10 b. Hamilton. «2i 
10 a. Marcellus. 
10 b. Hamilton. 8^2 
12. Catskill. 8*9 

ISb.Mch. Ck.r.B. «98 
10 b. Hamilton, m « 
7.L0. Helderberg.i«6 2 



Cumberland Talley Railroad. 




8 
19 
80 
41 
62 
68 
74 
94 



Harrisburg. 

Mechanicsburg. 

Carlisle.i^o 

Newville. 

Shippensb'g.'o* 
Chambers'g.*0B 

Greencastle. 
Hagerstown, Md. 
Martinsburg. 



14 b. Utica Slate. 
9. Comiferous. 
4 a. Trenton. 

u 



« 
« 

« 



(See Maryland.) 



322 
436 
477 
5S3 
654 
618 
585 
572 
684 



South Penn. Branch. 





7 

9 

16 

19 



Chambersb'g.2o» 

Marion. 

So. Penn Junot. 

Williamson. 

Lehmaster's. 

Mercersburg Ju. 



20 

22; Mercersburg. 

"25; 
28 



London. 
Richmond. 



4 a. Trenton. 1. s. * ^ * 
8 a. Calciferous. 

« 63 2 

4 c. Hudson River. 

3 a. Calciferous. 

4 c. Hudson Rirer. 

4 a. Trenton. L s. 
<( 



Dillaburg Branch. 




8 
9 



Harrisburg. 

Mechanicsburg. 

Dillaburg. 



4 a. Trenton. 1. 8. ^^^ 
3 a. Calciferous. **' 
16 Trias. »*« 



Hanover Junction, Hanover and Ctottya- 
burs Railroad, 




4 
6 
10 
13 
17 
20 
22 
26 
27 
28 
80 



Getty8burg.2o« 

Granite. 

Gulden's. 

Oxford. 
Valley. 5 7 

Hanover. 

Smith's, 

Porter's. 

Jefferson. 

Cold Spring. 

Strickhauser's. 

Hanover June.** 



16. Triassic. 

" Trap dike. 
« 

9. Comiferous. 

«* Trap dike. 
1. Azoic. 

« 

2 — 4 Siluro-Cambrian. 
it 

it 



Ma. 



Bast Broad Top Railroad, s 0. 7 Alt. 







7 
11 

14 



18 



Mt. Union.* 08 



Aughwich. *80 

Shirley. 
Rookhill."* 

Beersville. 



Three Springs. 



20 



SaltUlo. 



781 



25 Coles. 



28 
31 



1859 



Cook's. 18*1 

Robertsdale.»io 



r 6 a. Medina. »»' 
8. Oriskany. 
10 a. Marcellus. 
10 b. Hamilton. 
Oriskany Ridge 

on east. 
Hamilton on w. 
10 a. Marcellus. 

624 



"( 



tt 



11 a. Portage, 
lib. Chemung. 8 8« 
10 a. Marcellus. 
8. Oriskany, cut. 
7 L. Helderberg 1. s. 
6 b. Clinton antidin. 
6Salina&Wat'lime. 

7. L. Helderberg 1. s. 

8. Oriskany. 

10 a. Marcellus. 

11 b. Chemung gap. 
12. CatskilL 
18 a. Pocono tunnel. 
18 b. Mauoh Ck. r. s. 
14 a. Pott. con. on top 

13 b. Mh. Ck. r. s. E. 
" tunnel. 

14 a. & 14 b. on west. 

18 b. Mauch Ck. r. s. 

14 a. Conglomerate. 
14b.L. Cl.Series.i»8 8 



{ 



Shade Gap Branch. 



Rockhili:ao» 
Shade Gap. 



7 L. Helderberg. 
6 b. Clinton. 



624 



Coming, Cowaneaque and Antrim R. R. 




15 
23 
89 

61 



Coming. 
Lawrenceville. 
Tioga. 
Wellsboro. 

Antrim. 



11 b. Chemung. 



{ 



942 
1006 
1052 
1319 

14 b. Semi-Bitumi's 
Coal Mres. "" 



If 

« 



16 Lawrenceville. 
27 Elkland. 



11 b. Chemung. ioo« 

« 1148 



194. Ohio Pule. Fine Cascade. The whole river fialla over a horizontal plate of coal measure 
sandstone. Wild scenery all around. Goal bed 4 feet thick under the falls. 

195. Qmfiuenee. The Turkey Foot. Junction of the three great branches of the Toughiogh- 
eny. Fort Hill, a very remarkable oral hill of coal measures terraced by coal bed outcrops all around 
as if artificially, several hundred feet hish ; its flat top, a field from which Indian skeletons have 
been ploughed up ever since the first settlement of the country. 

196. JPinkerton, Fine mountain nose fUU of coalbedsandterraoedby sandstone of the barren 
measures. . 

197. Mineral Point The fine isolated Pittsburgh coal bed basin of the Salisbury Ridge, to the south, 
capped with fossiliferous limestones of the upper coal measures. Romantic falls on Elk Lick Creek 
not far up from its mouth. 

108. Sand Patch. Summitof the Allegheny Mountain. 

199. Washington. Oreat gas and oil well? recently struck in this neighborhood. 

200. Saxton, Turn in here to the Broad Top Coal Mines up Shoup's Run. Hotel at Broad Top 
Cf^f^, as high S8 the top of the Allegheny Mountain. Fine scenery. Curioua^^eology. 
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Comlngy Cowenesque ft Antrim B. B.— Ctm. 
Ms. Pine Creek Diylsion. Alt. 



68 

98 

97 

101 

110 

118 



Coming, N. T. 

Stokesrille Ju. 

Matson's. 

Ansonia. 

Tiadaghton. 

Blaokwell8.>ii 



123 Cedar Run. 



128 
183 
184 
136 
189 
148 
146 
161 
166 
167 
164 
168 
171 



Slate Run. 
Ross. 

Cammal.2i> 
Miner's. 
Jersey Mills. 
Waterville.218 
Ramsey's. 
Safe Harbor. 
Jersey Shore.*® 

CementHol'w.'i* 
Linden. 
Newberry Ju. 
Williamsport*» 



12 CatokiU. 
«< 



« 



11 b. Chemung. 

12 CatskiU. 



(I 
it 

u 
t$ 
«< 
<( 
« 
l« 
« 



7 L. Helderberg. 



« 



1170 

11S8 

995 
875 
SOS 



«98 

655 
624 
606 

595 
667 
511 
606 



Addison ft Northern Penna. Ry. 




6 
11 
14 
16 
21 
26 
27 
81 
82 
86 
41 
46 



Addison. 

Freeman's. 

Nelson. 

Elkland. 

Osceola. 

KnoxTille. 

Cowenesque. 

Westfield. 

SabinesTille. 

Summit. 

Dayis. 

Oaines. 

Galeton. 



11 b. Chemung. 
it 



998 



« 



12 Catokill. 



i< 



11 b. Chemung. 

«< 

12 CatskiU. 

it 

tt 



Delaware and Hudson Canal Co. 



7 
18 
16 



Carbondale. 

Jermyn. 
Dickson. 
Scranton. 



{ 



14 b. Anthra. Coal 
Measures, ^o'* 

it 968 

«< 

u 7S9 



Delaware ft Hudson Canal Co.— Cbn. 
Ms. Grarity R. R. Alt 



Carbondale. 

Head Plane, 1 
2 
8 
4 
6 
6 
7 



« 
it 
tt 
it 

a 
tt 



ti 
tt 
It 
tt 
tt 
ti 



Honesdale. 



14b.An.Cl.Mres.ioi» 
Carboniferous, ^'** 
Conglonmerate, 
Mauch Chunk, 
and Pocono. 



12 CatskiU. 



129S 
1694 
1777 
1988 

loai 

1687 
1008 



Bangor and Portland Ry. 





2 

6 

9 

10 

13 

16 

19 

23 

24 

26 



Portland. 

Mt Bethel. 

Johnsonville. 

Bangor. 

FUcksville. 

Ackermanville. 

Pen Argyl. 

Miller. 

Stock ertown. 

Tatamy. 

Nazareth. 



4 c. Hudson River. 



<i 



tt 
tt 



tt 



tt 



tt 



it 
tt 



4 a Trenton. 



Beech Creek, Clearfield and South 
Western Railroad. 




16 

18 



24SnowShoeSum'it. 



27 
81 
87 
41 
46 
49 
63 
69 
62 
66 
73 



76 
81 
86 

89 



Philipsburg. 

Peale. 

Gorton Heights. 



Snow Shoe. 
South Fork. 
Panther Run. 
Hayes. 
Monument 
Mapes. 
Beech Creek. 
Mill HaU. 
Lock Haven. •! 
Wayne. 
Jersey Shore.'* 



Larry's Creek. 
Linden. 

Newberry Juo. 
Newberry. 
Williamsport.»» 



14 b. Bar'n Mres.^*" 
14 b Low Coal Mres. 



tt 



tt 
tt 



1617 



Conglomerate. 



tt 



Sub-Con g1 omerate. 
12 CatskiU. 
11 b Chemung. 
7 L. Helderberg. 



610 



tt 

M 

tt 
tt 



076 



S97 



10 b. Hamilton. 



it 



7 L. Helderberg. 



it 



201. HopewtU, Juniata flows in the red shale uoder cliffs of coDgiomerate on one side and a 
Pocono sanostone (terrace) mountain on the other. Iron works. Fine section up Yellow Creek into 
Morrison's Cove. Great outcrop of Hamilton limonite. 

202. Bvergtt. Long outcrop of Clinton fossil ore. Beautiful turnpike carriaice drive, south, 
along the river, and over Wray's Hill, with wonderful sections of Contorted CatskiU all the way. 

Sos. DnfUm, The extensive coal mines of Hon. Eckley B. Cox, aie clustered around Drifton. 

904. 8hippw»hurg. Five miles due east is a great spring rising at the south end of the lime- 
alone, and foot of the mountain ; the head of Yellow Breeches Creek. 

206. Oiamberthwg. Back-set of the mountains to the east and cross fault along the turnpike 
to Gettysburg. A mile or so south of the turnpike immense old limonite ore banks (Pond Bank, 
etc.) in which kaolin and lignite deposits occur like those of Brandon in Vermont. Five miles ftir- 
ther south, in the foot slope of the mountain, are the Mont Alto ore banks. Back of Mont Alto in 
^e mountains are magnetic ore beds, porphory rocks, copper ores. 

206. Gettysburg. »Bound Top," "(Jemetery Hill," "Macfarlane's Hill" and "Culp's HilL" forming 
the ridge on which the Union Army fought the great battle of Gettysburg, July 2a and 3a, 1863, are 
all trap dikes. Good place to study trap dikes. Scenery beautiful and full of historical interest. 
(See description of Tnassic formation in Report G and C2.) 
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Ms. Williamspcnrt & North Branch B.B. Alt. 




2 
3 
4 
6 
8 
9 

10 
11 
13 
14 
16 
17 
19 
20 
22 



Williamsport.** 

Halls. 

Pennsville. 

Lime Ridge. 

Opp's Cross. 

Hughsville. 

Bryan. 

Picture Rocks. 

Lyon Saw Mill. 

Tivoli. 

Corson. 

Glen Mawr. 

Edkins. 

Strawbridge. 

Stroups. 

Muncy Vy. 

Sonestown. 



7 Lower Helderberg. 

512 



« 



10 a Marcellus. 

7 Lower Helderberg. 



M 



10 b. HamiltoiL 
lib. Chemung 
12 Catskill. 

11 b. Chemug 



699 



667 



« 



12 Catskill. 



M 

M 
i( 
« 



945 



Bells Gap B. B. 





2 

4 

5 

6 

7 

8 

13 

16 

25 



Bells Mills. 18 

Root's. 

Collier Siding. 

Shaw Run. 

Look Out. 

RhododendronPk 

Lloydsville. 

Mountaindale. 

Glascow. 

Irvona. 



10 a Marcellus. 

11 b. Chemung. 

12 Catskill. 
18 a Pocono. 
Conglomerate. 



1060 
1S22 
1642 

1915 



« 



14b.L.Cl. Mres. a"o 



«< 



(( 



1965 
1772 



Bradford, Eldred and Cuba and Bradford, 
Bordell and Klnzua Bailroads. 




9 



Bradford.iia 

Taylor. 

Kinzua Jc. 

Van Vlicks. 

Simpsons. 

Ormsbys. 

Smetbport. 



24 Eldred. 
401 Bolivar. 
66lWellsville. 



OCuba. 
21 i Bolivar. 



42 Riohburg. 



11 b Chemung. 

12 Catskill. 

13 a Pocono. 






Carbonif. Cong. 
Catskill and Chemung. 

11 b Chemung. 



« 



11 b Chemung. 



(( 



14 b L. Coal Mres. 



Ms. 




8 
5 
6 
9 
12 



14 

n 

13 
16 
20 



Catasauqua and FoglesTllla B. B. Alt j 

Catasauqua.i>^ 

Seiples. 

Guth's. 

Walbert. 

Chapman. 

Trexlertown. 



Breinigsville. 
Lichty. 



Spring Creek. 

Alburtis. 

Rittenh'seGp.'" 



8 a Calciferous. 

« 
« 

it 

« 



282 
465 
491 
550 
541 
411 



Azoic. 



88S 
455 
940 



Cornwall & liebanon & Colebrook 
TaUey Bailroads. 



i 





1 

2 

3 

6 

7 

8 

10 

12 

16 

16 

19 

22 



Conewago. 

Mt. Vernon. 

Aberdeen. 

Beverly. 

Bellair. 

Flag. 

Roseland. 

Colebrook. 

Mt. Gretna. 

Cold Spring. 

Cornwall. 

Midway. 

Lebanon.!** 



16 Trias. 
« 

« 

« 

u 

tl 
n 
(i 

3 a Calciferous. 
(( 



60t 
%«6 



lilgonler TaUey Bailroad. 





3 

11 



Latrobe.2* 

Kingston. 

Ligonier. 



14 c. U. CI. Mres.ioo« 
14 b. Barren Mres. 
14 b. L. CI. Mres-ii" 



Meadville & liinesTille B. B. 





1 

3 

7 

9 

12 

16 

16 

17 

21 



Meadville. 
Kerrtown. 
Mercer Pike. 
Watson Run. 
West Vernon. 
Coniieaut Lake. 
Harmonsburg. 
Gehrton. 
Shermansville. 
Linesville. 



Oil Sand Group. 
Sub Conglomerate. 



« 

u 
u 
(( 
« 
(( 
tl 
it 



1082 



lots 



207 See Beport F. of the second geoloeical survey. 

208. Mt. Union. Jack's Mountain on the west, 5 a. Medina, with 5 b. Clinton fossil ore on its 
flanks. Blue Ridge, 5 a. Medina in the distance on the east. End of Chestnut Ridge, southeast from* 
station, composed of Lewiston on 9 Upper Helderberg limestone and 8 Oriskany sandstone. 

209. Eock Hill. On the east, Blacklog Mountain, 5 a. Medina. Shade Mountain also Medim. 
Blackleg valley between them, is anticlinal Ghazy and Trenton limestone. 

210. Robertadate. Ck>al openings on both sides of the railroad. The two upper seams worked, 
the lower seam not worked. 

211. Blaekwells. Third Basin crosses about one and a half miles north. Flagstone quany. 
The Terminal Moraine crosses this road near the station. A quarter of a mile below the mouth of 
Babb's Creek. A hill covered with boulders on the west side of Pine Creek, rises 100 feet above the 
creek. No similar accumulation occurs below this point. The creek flows in a deep gorge between . 
nearly vertical clitfs of Catskill sandstone. H. C.Lewis. 

212. Cnmmal. Second Basin crosses near this station. A. Hardt, C. E. 

213. Watervelle. First Basin crosses near here. A. H. 
^14. Cement ffoUow, Cement was produced here yeaiB ai^o. A. H. 
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Ms. Phila., Newtown & N. Y., B. TEL 


Alt. 


Ms. I«ehigh A I^ackawanna R. R. Alt. 

^ 1 





Philadelphia. 


1 Azoic. 







Bethlehem.is8 


3 a. Calciferous. 


s 


Fox Chase. 


(1 


190 


4 


Shimer. 


<i 


12 


Hiutington V*y. 


« 


117 


5 


Ritter. 


II 


15 


County line. 


M 




7 


Broadhead. 


II 


16 


Southamton. 


« 


SS9 


8 


Steuben. 


tt 


18 


Churchville. 


it 


184 


10 


Clyde. 


tt 


19 


Holland. 


t€ 




12 


Bath. 


4 a. Trenton Lime. 


28 


Newtown. 


16 Trias. 


144 


16 
17 


Chapman. 
Point Phillips. 


4 c. Hudson Riv. Slate. 






»t 


York & Peachbottom K. R. 




20 
22 


Katellen. 
Horn's Springs. 


tt 


01 York. 


3 c. Calciferous 


881 


tt 


7 


Dallastown. 


Chlorite Schists. 


657 


26 


Wind Gap. 


it 


9 


Red Lion. 


1 Azoic. 


900 


27 


Pen Argyle. 


tt 


14 


Felton. 


« 


586 


28 


Hulls. 


tt 


18 


Laurel. 


« 


411 


29 


Bangor Junction. 


tt 


21 


Muddy C'k FTcs. 


« 


866 


30 Bangor. 1 " 


27 


Woodbme. 


« 


294 




40 


Peachbottom. 


4 c. Hudson Riv.(?)i 18 


New York, Susqaehanna & Western R. R. 


Harrlsburgf & Potomac B. B. 


98Del.Wat'rG'p.ii« 6. b. Clinton 
102 Stroudsburg. 1 1 ^ lo a. Maroellus. 
106 Gravel Place. «* 



5 


3hippen8b'g.2 04 
Leesburg. ^ 
Jacksonville. 
Haysgrove. 
Doner* 8. 


3 a. Calciferous Lime. 


7 
9 


II 




BnfllUo, Rochester and Pittsburgh R. R, 


11 


107 


Bradford June. 


11 b. Chemung. 


12 


Uuntzdale. 


it 




120 


Limestone. 


II 


14 


Moore's Mill. 


ti 




122 


Babcock. 


II 


17 


Bamitz. 


II 




128 


Kendall. 


II 


19 


Mt.Holly Springs. 
Gt.&Har.CroB'g. 


II 




124 


Bradford.!" 


II 


20 


II 




127 


Custer City. 


II 


24 


Boiling Springs. 


II 




129 


Howard Jc. 


II 


25 


Leidigh's. 


(1 






Clarion Junction. 


Sub-Conglomerate. 


27 


Brandtsville. 


II 






Whistletown. 


II 


29 


Mech. & Dill's Jo. 


II 




174 


Ridgway. 


II 


82 


Bowmandale. 


II 




182 


Carmen. 


CI 








Short's Mill. 


II 


Mont Alto B. B. * 




189 
192 


Forestville. 
Brockwayville. 


Conglomerate. 





Waynesboro. 


8 a. Calciferous. ^ 


laoo 


14 b. L. Coal Mres, 


1 


Price's Church. 


II 






Lane's Mills. 


II 


2 


Nunnery. 


II 




196 


Beech Tree Ju. 


it 


8 


Quincy. 


II 




200 


Grove Summit. 


tt 


5 


2«ion. 


II 




204 


Falls Creek. 


14 b. Barren Mres. 


6 


Altodale. 


II 




206 


Du Bois. 


<i 


7 


Intersection. 


a 






Carlisle. 


tt 


9 


Mt. Alto. 


tt 


968 


214 


Sykes. 


tt 


11 


Fayetteville. 


u 






Cramer. 


f* 


18 


Font Hill. 


it 






Bells Mills. 


tt 


14 


Woodstock. 


tt 


715 


228 


Punxsutawn^y. 


<« 


15 


Brookside. 


a 




229 


ClayviUe. 


M 


16 


Junction. 


it 


714 


231 


Walston. 


tt 


20l 


Chambersb'g.»o» 


4 a. Trenton Lime. 










a 


IS. BUUrihouse Goj 


p. Magnetic iron is mio 


ed a 


^lone the terminus 


of this road. The ore is 



Qted by the Crane and Thomas iron companies. 

816. Slu^fiiM. The Hague eas well is located one and a half miles east of the town and is one 
ef the most remarkable gas wells in Pa. (See GarlPs report on Warren County. 1 4.) 

217. ChwBion, Good geological headquarters for studying XIII in hills and XI I along wild 
(oirge of Connoquenesslng Kiver. I. C. W. 

S18. Fotmgstotm. In vicinity of Toungstown the Sharon coal which comes near the base of XII 
inaj be studied. 

819. Btnfrmo. Near this is the celebrated Thorn Creek oil district, which has ftimished the 
It wells in America* one, the Boyd and Semple putting out %^QKy^ \^«rc«\% ^2cv^ ^\^\. i^V^\a<^. 
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ShsHMvlllfl B. n 



0. Sharif vi lie. 

3 Mt, Hickory. 

4 Hermitage. 

5 Oakland. 



!. PlttobOTKli A Idke Erie B. R C<m. AIL 




13<I. Cuynhogs Sbde. 



Sheffield JuncL 
6 Brook B tun, 
DoTmldaan. 
3Slieffield."» 
.9 Garfield. 



Cnrbonif, Conglora. 



w York, FftUbuTKh & Chicago B. B. 



New Galilee. 

3 IiBrlington. 
6 CanneltoD. 
9 Negley. 

2 Mill Rook. 

4 RogersTille. 



14 b. Low. a. Mres. 



PHteTjurgli & Caiitl 

0|Pittsburg£7' ll' 
SJCaatle Shannon. ]■ 



Flttabni^b & Lake £rie B. 1 



OPilteburgh.'* 14 b. Barren Mrea. ' 

5 Chartiers. 

6 McKee'e Rooke. 14 o. Mahoning h. 



2Moii 



irJo. 



3 Middle 
i Laahell. 
5 Stoop's Ferry. 
T ShouBetown. 

8 Shannopin. 

9 West Economy, 
'1 Woodlawu. 



ippo. 



2Alliq ., 

13 Logstowi 
!4 Stobe. 
!6 Kiasola. 
!6 Monaca. 

17 Phillipshurg. 

18 Bridgewater. 
S Fallston. 

11 Brighton. 

12 Beaver Falls. 

14 College. 

16 Homewood,'" 



14 a, Conglomer, 

14 a. Top of XII. 

Middle of Xll. 

Lower half of Xn. 



Pittsburgh. "' 

Homestead. 
City Farm. 
Rankin. 
Brad dock. 
BesBGnier. 
Port Perry.'" 
Sal tabu rg. 
Demmler, 
Mc Keeaport, " " 
Boston. 
Greenock. 
Stringtown. 
Scott Haven. 
West Nawton. 
Port Eoyal. 
Jacob's Creek. 

DickersoD Run. 
Broad Ford Jc. 
Broad Ford. 
New Haven. 



Ub. Barren Mres." 



4 0. U. CI. Mres. 



lU b. Barren Mres." 



OPittahurgh." 
5 Chartiers. 

ISiMansfield. 

16 Bower HiU. 

20'Beechniont. 



14 b. Barren Mres. 



U 0, U. Coal Mres. 





Flttitb>iT«h A 


Wesl«n. R. K. 


i 


Uleghenj.'- 

Bennett. 

Sbarpaburg. 










1^ 


Wild wood. 




16 


GibBonia. 


14 b. Barren Mres. 



•ByProt. I. C. Fiite, U. 8. Geobfpat. 
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Ub, PltUbnrgh & Western B« B.~am. Alt. 



ISIBakentown. 



20 
25 
28 
82 
88 
48 
45 
61 
64 
67 

60 

68 
62 
67 

26 
88 
40 
48 
63 
67 
68 
62 
67 
70 
74 
78 
86 
91 
95 
100 



Valencia. 

Gallery Jc. 

Eyane City. 

Harmony. 

Zelienople. 

North Sewickley. 

Wurtemburg. 
Chewton.ai7 

Moravia. 
New Castle Jc. 



New Castle.i** 



Mahoningtown. 
Edenburg. 
Lowell ville, 0. 
Yoiing8town.2i8 



Gallery Jc. 

Renfrew. 

Butler. 7 9 

St. Joe. 

Millerstown. 

Kama. 

Petrolia. 

Bruin. 

Parker. 

Foxburg. 

St. Petersburg. 

Turkey. 

Ejiox. 

Shippenville. 

Clarion Jc. 

Clarion. 



98 Arthurs. 



14 b. Barren Mres. 

« 

14 b. Low. Coal Mres. 
« 

« 
14 a. Gomglom. 

« 

« 

Sub-conglomerate. 
(« 

«« 



14 b. Barren Mres. 



« 



14 b. L. Coal Mres. 



it 



Conglomerate. 

14 b. L. Goal Mres. 



«< 
« 

(I 
(( 

tt 
It 



Ms. Plttsburgrh A Western B. B«~a>n. Alt. 



101 
107 
120 
185 
158 
157 
164 



Lucinda. 

Tylersburg. 

Warrensville. 

Sheffield Jc. 

Kane. 

Eanesholm. 

Mt. Jewett. 



14 b. Low. Goal Bires. 
Conglomerate. 



<i 



Coal Measures 



II 



(( 



Waynesburgr A Washlng^n R. B. 





5 

7 

9 

11 

12 

14 

15 

16 

18 

19 

21 

23 

26 

29 



Waynesburg. 

Sycamore. 

Swart. 

Deer Lick. 

West Union. 

Dunn. 

Lindley's Mills. 

Hackney. 

Johnson. 

Luellen. 

Baker. 

McCracken. 

Vankirk. 

Braddock. 

Washington.! 9 9 



14. C.Greene Go. Group. 
14 c. U. Goal Mres. 



tt 

tt 
it 
tt 
tt 
tt 
it 
tt 
tt 
tt 
tt 
tt 
tt 



Yougliiog^heny B. B. 



Irwins. 

Shaft No. 2. 

Chambers. 

MoGrew's. 

Millville. 

Cowans. 

Marchands. 

Sewickley. 



14o. U.CoalMre8.8 8* 



it 

tt 
tt 
tt 
tt 
tt 
tt 



99S 

1082 

• 81 

86T 

78S 
78a 



Mineral Localities. 

The following not^s are taken from a list of Mineral Localities sent to the editor by Mr. Joseph 
Wilcox, of Media, Pennsylvania, one of the Commissioners of the Second Geological Sur- 

P. W. A B, B. B. Swarthmore. At Avondale qaarries, one mile south, Garnets and Toarmar 
line ; one mile north, Andalasite. 

Media, At Blae Hill, two miles north, Green Quartz, Chrysotile. In Upper Providence, An- 
dalusite. Stellate, Antophyllite, Amethyst, Asbestos, Actinolite. 

Elwyn, In Middletown, Actinolite, Green Feldspar, Corundum, Chromic Iron, Moonstone^ 
Sunstone. 

Bridgewater, Sphene. 

Morgan, Amethvst, Corundum. 

BoekddU. Amethvst, Asbestos. 

Concord. Two miles south, in Greenes Creek, Garnet (soHsalled P3n*ope). Gktmet mined as a 
snbstitute for emery. 



FairvUle. Mica in large crystals. 
ingSun Station. NeanNei 
Brucite, Kipidolite, Picrolite, Emerald, Nickel, Williamsite, G«nthite. 



Bising^Sun Station. NeanlTew Texas in Lancaster Co., Chromic Iron has been largly mined. 



Brandywine Summit. Two miles southwest, Kaolin mines. Near Elam, Gkimet, Mica, Feld- 
spar. 

Moornl'g, Near Moore's Ferry, Eyamite. 

Ch^ter Station. In LeiperviUe quavies. Garnet, Beryl, Feldspar, Tourmaline, Pink Zoisite, 
Mica. 

Newport. At Brandywine Springs, Fibrolite. 

West Cheeter. Two miles south at Brinton*s quarry, CUnochlore, Jefferisite, Oligoclase. Ser- 
pentine is largely quarried there. 

Wilmington and Northern B. B. HaJVs. One mile and a half southwest, Corundum mines, 
Diaspore, Mai^arite, Garnet, Feldspar, Tourmaline. 

P. B, B, Oap Station, Lancaster Co, Gtop mine four miles, Millerite^ Siderite, Chalcopyrite^ 
PyrroUte (niocoliferoos.) 
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OHIO. 
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Ohio.* 

GEOLOGICAL FORMATIONS FOUND IN OHIO. 



Groups. 



20. QUATIRNARY. 



14. Coal Measusis 

AND 

conolomsbatk 
Coals. 



14. COMOLOMERATE 

(in part). 



18. SUB-CARBONmB- 

ous Limestone. 



18. Waverly. 



11. Ohio (Black) 
Shale. 



10. Hamilton. 



9. CORNIFEROUS. 



6 & 7. Watirlime. 



6. Sauna. 



5. Niagara. 



4. Hudson Rivsr 
or Cincinnati. 



Ohio Sub-Divisions. 



r 20 c. stratified Drift. 

TerraceSf $tc., Valley 
Drift, Karnes, Osars, $tc. 

20 b. Forest Bed (local). 

20 a. Boulder Clay, Till., 
Erie Clay. 



14 c. Upper Barren Measures. 
14 c. Upper Productive " 
14 b. Lower Barren " 

14 a. and b. Lower Productive 

and Conglomerate Coal 

Measures. 



] 14 a. Sharon Conglomerate. 



I 



13 f. Maxville Limestone. 



13 e. Logan Group, Olive 

Shales, Logan Sandstone, 
Waverly Conglomerate. 

13 d. Cuyahoga Shale. 

13 c. Berea (or Waverly) Biacic 
Shale. 

13 b. Berea Grit. 

13 a. Bedford Shale. 



11 c. Cleveland Shale. 

11 a. and b. Erie Shale. 

10 c. and 11 a. Huron Shale. 



) 



10 b. Hamilton Shale. 
Olentangy Shale. 



1 



9 b. Delaware Limestone. 
9 a. Columbus Limestone. 



I 



6 and 7. Waterlime. 



6. Salina Shales $t Plaster Beds. 



5 h. Hillsboro' Sandstone. 
5 k. Cedarville Limestone. 
5f. Springfield Limestone. 
5e. West Union Limestpne^ 
5d. Niagara Shale. 
5 c. Dayton Limestone. 
5 b. Clinton Limestone. 
5 a. Medina Shale. 



I 



4 c. Lebanon Beds. 
4 b. Cincinnati Beds. 
4 a. Pt. Pleasant Beds. 



Equitalbnts in othbb States. 



Coal Measures of Pennsyl- 
vania, and Conglomerate 
Coals. 



(Sharon Conglomerate of 
Pennsjlyania. 



Chester Limestone, Illinois. 



Shenango Sandstone in part, 
Pennsylvania. 

_ Marshall Group, Michigan. 

i' Crawford Shales, Pa. 
Orangeville Shale in part, 
Pennsylyania. 
j Pithole Grit, or Third Moun- 
( tain Sand, Pennsjlyania. 



j Chemung, Portage, and 
1 Genesee, of New York. 



{ 



Hamilton Group, New York 
(in part). 



Marcellus Shale, Comiferous 
and Onondaga Limestones 
of New York. 



j Waterlime and L. Helder- 
\ berg. New York. 



Salina Group, New York. 



Guelph, Canada. 



•j Niagara Group, New York. 

Clinton Group, New York. 
Medina Sandstone, New York. 



S Hudson River and Utica 
Shale of New York. 



1 



ibat 



^sa^^^^^ ^ 



*In the Oret edition thia chapter was furnished by "Dr. 3. ». 'Se^>o«rt^, \Xi^ %\a.\A ^^^^^ 
time. It baa been rery much enlarged for this ediuon, tbe Ties? xaAVtowoa «Aa&^, NX2>& ^^^>» 
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Ha. I Ashtmbata and Plnebnrv Railroad. 




1 
8 
12 
16 
84 
89 
84 
40 
46 
60 

66 



66 

68 



L. S. & M. S. R. 

Ashtabula. 

Austinburg. 

Eagleville. 

Rock Creek. 

Orwell. 

Bloomfield. 

Bristolville. 

Champion. 

Warren. 

Nilea. 

Girard. 



R. 



11. Erie Shale. 



600 



60 Youngstown. 



Stmtherg. 
Lowell. 



u 
(( 
(i 

" & 18. Waver. 
18 e. Waverly. 

(i 
18 d. " »6« 

14 a. Conglomerate.^ ^^ 
( 18 Wav., 14 a. Congl., 
} 14 b. Coal Mea8.^8« 
14a.Con.&ClMea8.»«'< 
14 b. Coal Measures. 



Baltimore and Ohio and Chlcairo Rail- 
road (B. ScO.U* R.). 





8 

16 

84 



SOBascom. 



87 
44 
60 
62 
14 
88 
94 



Chicago June. 
Attica. 
Republic. 
Tiffin. 



Fostoria. 

Bloomdale. 

New Baltimore. 

Deshler. 

Holgate. 

Defiance. 

Delaware. 



9. Comif. & 10. Huron. 
9. ComiferouB. 
6. Niag. & 7. Held. ^" 
6. Niagara. 



tt 



6. Niag. & 7. Helderb*g. 

7. Helderberg. 

10 c. Huron Shale. ^0° 



8traltsTllle» Somerset and Newark R. R. 





9 

17 
27 

88 

48 



Newark. 
Avondale. 

Glenford. 

Wellans. 

Bristol 

Shawnee. 



18 e. Waverly. ««i 

14 b. Coal Measures. 
j 18 s. and C.Limestone 
( and 14 a. Congl. 



ii 



14 b. Coal Meas., Eit- 
tanning Seams, Nos. 
6 and 6. 96» 



it 



Bellalre, Zaaeevllle and Clnelanacl R. B. 

Ms. \ In drif tlesfl region. 



12 
88 
42 
49 



Bellalre. 



Bethel. 

Jerusalem. 

Woodsfield. 

Lewisville. 
69iSummerfield. 
77 Caldwell 
88 Cumberland. 



llOZanesville. 



1 



14 c. Upper Prod. 
' Meas. Pittsbu 
Seam, No. 8. ®* 
14 c. Up. Barren Meas. 



.f 



u 
tl 
u 
ii 



14 b. Low. Barr. Meas. 
'The Sewickly coal 
mined near known as 
Cumberland Seam. 
14 b. Low. Prod. 
Meas., Eittan. Coals, 
Nos. 6 and 6. ^^^ 



Central Ohio Railroad (B. & O. R. R.). 



Baltimore, Md. 
876 Bellalre. 
885Glencoe. 
895 Belmont. 



408 Bamesville. 
418 SalesviUe. 



428 

487 

447 

464 

468 
470 
480 
486 
495 

504 
518 



Cambridge. 

C6ncord. 
Sonora. 

Zanesville. 

Pleasant Valley. 
Black Hand. 
Newark.* 
Union. 
Pataskala. 

Taylor's. 
Columbus. 



14 c. C*l Meas. Pitts- 
burgS'm,No. 8. 6«7 



(i 



14 c. Coal Meas. Up. 

Barren Measures. 

14 c. Coal Meas., Se- 

wickly Seam, No. 86. 

14 c. Cotd Measure. 

14 c. Coal Meas., Up. 

Freeport S'm, No. 7. 



I 



it 



{ 



14 c. Coal Meas. Kit. 
S'ms, Nos. 6&6.^i* 
18 c. " 

18 e. Waverly. 



18 d. 



u 
u 



8S1 



11 c. Hur. & 13 a. & 
b. Waverly. 
9. Comif., 10. Ham.. 
11. Ohio Shale. ^*<^ 



folly revised, and about fifty foot-notes appended by Professor Edward Orton, the present State 
Geoldgist. Several additional glacial notes are bv Rev. G. Frederick Wright, of Oberlin, one of the 
United States Geologists, who has been engaged under Professor T. 0. OhamDerlain in making a special 
sorvey of the terminal moraine throngh Onio, Indiana, Kentucky, and Illinois. His notes are signed 
G. P. W., and all the other notes a^e By Professor Orton except No. 62. J. M. 

1. Newark. Glacial boundary at Newark. G. F. W. 

2. Chicago and Atlantic Railway. Route heavily covered with drift. 

3. Marion. Pine exposures of limestone in Marion quarries. Fossils abundant. 

4. Lima. Waterlime quarried here. Strong building-stone. Some beds fossiliferons. 

5. Winchester. Near margin of glacial drift. 

6. Mineral Springs. Springs denved from black shale. 

7. Miamisburg. Cedar trees and peat 100 feet beneath glacial deposits at Germantown, three 
miles southwest from Miamisburg. G. P. W. 

8. Amanda. Glacial boundary three miles east of Amanda. G. P. W. 

9. Lancaster. On the glacial boundary. Granite boulder two miles northeast, 18 3t 11 x 6 feet oat 
of ground. G. P. W. 

10. Bremen. Glacial boundary two miles northwest. G. P. W. 

11. Cecil. Region heavily covered with drift Very few outcrops of strata to b0 found. These 
mainly in beds of streama. 

12. Greenville. At Greenville an interesting ontcTov ot OueV^h. division of the Niagara occurs, 
ifch in fosBile. A number of new species have Deen o\jt8Axie^\i«». TV!Av»>L\%^<5ittsmSM&i,bnt con- 
tains more carbonate ot magnesia than carbonate ol lime. 



Mb. 


CUi»c» «ii4 AtlKBdc Balltaad. 


( 


Marion, Ohio.' 


S. Coraiferous. "" 


f 


EspyviUe. 


7. W&terlime. "" 


1 






II 


Clifton's. 




It 


Hepburn. 




H 


Dudley. 




t! 


Keatou. 








9S. 


«fl 


idoW. 




»>■ 






4V 


Jarrod'g. 




4n 






4i 


Toimaend. 




fia 


Lim».' 




66 


Shawnee. 
Kemp. 


" "* 


ni 


Sonant. 




fin 


SpencerviUe. 
TorkvUle. 








w; 


Enterprire. 


9. ComiferouB. "" 


H4 


Gleomoore. 
Greenwood. 




9^ 


RivKre, Ind. 

Decatur, Ind. 





Wi. I CluclDimtl, HamUun dc DbtIOD R. R. 

OjCiaeinntti.''' 4 b. Cinoinn. Group."" 

B CummiDBTlUe. " 

IBGlendale. ■• 

19 Jones. " 

25! Hamilton. " *"* 

37|MiiidleMifn. 4 c. 

49'lUiamiBburg.' 4. " 



25:Hainilt<iD. 

saiUcQonigU. 

39,Oi(ord. 

41. College Com'ra 



II & UiuklBaBm Taller Kallro&d. 



ClilcB«a, Si. LodIs uid Pliubors B. E 



a Columbus. 

ISiPleasant Vallej. 

!8JMUford Centre. 

ISCable. 

niFrbani. 

iSlSt. Paris. 

'3'|Piqua. 

IS Bradford June. 

IS Gceeuville. 

18 New Madison. 

4 New Paris. 



9 Cor., 1(1. Ham., &" 
, 10. Huron. ''' ] 

1. Helderberg. i 

HeliABg-NUg.'"'' 
" i'so. Niag.'*" 



Bradford June. 
Hkerille. 
ll Union. 
(Continue 



Cincinnati." 
Morrow. 
ClarkaTitle. 
Wilmington. 

Washington. 
New Holland. 
WiUiamsport 
Circleville. 
Amanda. " 
Lancaster. ' 



1134 New Lexington. 



1 16 DreBden June. 



3. Cincin. Group. '"' 

). &c. " '"' 

1. it c. Ni. 4 E c. Ni. 



[, Richmond it ChlcBB 



Cincinnati, ' ' 

BatBTia. 

New Richra'd.''' 

Wiltianuburg. 

Mt. Oreb. 

Sardinia. 

Winchester." 

Mineral 9pr'ge.< 

Henley. 

Fortsmoutb. 



S3 Eaton. 

60 Florence. 

70 Richmond, Ind. See Indiai 



t d: nilDhlBBn R. R. 



G a. & b. 
[ Niagara. 

. Cincinnati Group. 
; 11.0hioShale&I3a. 
I and b. Wsverlj'. 
3 d. WaTerlj. 



OlCecil." 
TiPauldiiig. 

19, Van Wert. 

43 Celina. 

76if'reenyille." 



9. Cornif. & 10. I 
ComiferouB. 
g. Kiagara. 



Clevelai 



Inillan 



Cleveland. 
IS Berea.*' 
26' Grafton. 



111. Erie Shale. 



IS. Kalreni. OlMtlnJ boaodaiy dre mllei DOitli. 61aciidtsn«eex!Uni^'<«a 
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Me- 1 IndlBBBpoll. 


BMllHiiid-Cim. 






47 Xew LondoD. 








87 Shelby, 




70 Vernon. 




76 Crestline. 




BOlGallon. 


13 b. " 1"" 


93'Gilead. 


lie. Cleve. Shale. ""' 


r, 


Cardinpon. 


10 c. Huron ShJe.'"" 


MM 






114 


Dcla<care. 


l9.Coralf.,10.Hani.,& 
] 10 0. Huron. «" 


IKl 


Levis Centre. 


i0.a.4o.Ha.Shale.'«' 


12( 


Worthington. 




138 


Columbus. 


I 9. Comif., 10. Hamil., 
j 4 11. Ohio Sh. '" 



80|0ali 

esCnledonii. 
loll Marion. 
IIIIN. BloomiDf^ton. 
laa'Mt. ViQtorj. 
ISZlRuahsykuiitt. 
141 1 Belief antiine. 
ISP.De Gruff. 
lS7'Pcmberton. 
164. Sidney. 
1S3 VersaillsB. 



IndlBnapQll* Dlrislon. 



Uedlnn. 

I Graf too. 

leluiaclc Klver. 



|13 d.&e. Waverly. 
l3b.&C 
111. Ohio Shale. 



Cletelai id. Akrop mil Co lnmbi 

Hudson. 
7 Cujahoga Falls. 
14 Akron. 



7. Held., 9. Comif.. & 

10 c Huron. 
. Niagara. 



Cincinnati DivlBlon 



Delaware. 


J 9. Comif., 10. Ham., 
1 i 10 c Huron."' 


9 Oslrander. 




17 Marvflville. 


7. Helderberg. 


22 Milford. 






I. Kiag. k 7. Eelderb. 


4S!Moorfie1d. 


(. Niagara. 


eOiSpringfield. 


I d. e. t. g. Niagara. 


B3 Oflbora. 


^indnnati Group. 


74 Dsjlon. 


1 4 c Gin. Group 4 6 a. 
) b. c. Niagara. ^" 
i c Ciodnnati Group. 


81 Carrollton. 


90 Franklin. 




99 1 Henderson, 




108, Maud's. 


H>. 


120 Carthage. 









27 Clinton. 

38 Orrrille. 

E2 Fredericksburg. 

61 Uillereburg. 

BUGann. 

no Howard. 
100 Ml Vernon. 
109'Mt. Libar^. 
]24'Sunbur7. 
133 Weateryille. 
14fi' Columbus. 



lib. C.Heaa., Sharon 

Seam No. 1. 

ISe. Wsverly. '"" 

■ 18 e. Waverly, 14 a. 

Cod. Coal Meu, 



18>. &b. Waverly. 



Cleveland. 
8 Kewburg. 
14 Bedford. 
26 Hudaoa. 
Ravenna. 
Limaville. 
Allianoe. 
Homeworth. 

Millport. 



WelUvillc. 



14 b. Coal Heas., Kit. 

Seam, 5 and 9,""' , 
14 b, CI Meas., Free- 
port Seama, 6 a. & 7. 



BlTBl 



Clcvelaad. LaralpB Je WbeellnB Rullro 



Bella 

6 Martin's Feriy. 
13 'Portland 
ao.La Orange. 
26|Steubenville. 
3G Sloan's. 
46 WellaviUe. 



He Coal Meaiures.'* 

14 b. 

( 14 b. Coal MeM., L 
} Freeport Seam " 

j 14. b. Coal Meas., Sit 



i 14 b. Coal Meas., EiL 
I Seama, tt & 6. '"" 
; 14 b. Coal Meas., Eit 



14 b. Coal Meaa., Me^ 
eerS'niB,S*6a.'" 
Ub-CoalHeas., Kit 



OiChrichsTille. 
12| Dover. 
23;Barr's Mills. 



, 14 b. Coal Meas., Mer- 
I cer Horijmn. 
\ 14 b.C. Meas., Sharon! 
I Seam No. 1. 



lj3«.T 



OJBajard."* 
e Malvern." 

13 Waynesburg. 

2S,Zoar. 



Ht. Cnion. 
Palmyra." 
Newton Falls,' 



11 b. Lower Coal Meas, 
i 14 a. Cong, and 14 b. 
} Cong. Coal Meas. 

14 a. Coaglomeiate. ^" 



Oalnmbiw &. OtuclnnaU JHldland R. B. 



g. Niagara. 
S c. d. e. f. Xiafiara." 
Cincinnati Group, 



d Rallwn; 



Hadlej June 
ThornporL" 



» ML Perry, 
ubutooham. 



IS d. Wav. Drift, de- 

poBite heavy. 
IB c. Wav. Drift, near 

boundary of drift. 
18 t Sub Carb. Lime. 

& 14 a. Caoglom. 
Ub.Lo».Cot>lUaaa., 

Uercer Horizon. 



y and Toledo 



Qroreport. 

Carroll. 



4ajHillviUe. 
fiO, Logan. 
60 Liok Run. 
eZNelBonville,*' 



18. Com. * 1!. Ohio 
Sh,, Drift beayy. 
11. OhioSbale, Drift 
beds hearj. 
13 d. Waverly. "" 
( IS d. & e. WaT., cou- 
j glom. prominent."' 

ilS e. Way., oonglom. 
quarried largely. 
1 13e.Wav.,typelo™I- 



I Eit.CoaU,NoB.5&6 

[ 14 b. ti. Coal Meae., 

; Up. FreeportC'l.*'" 

14 b. L. Barren Meaa., 

Criuord'l UmeBt.^'" 



Ma. 


Ohio Ri 


er Division. 


6( 


Logan. 


ISe. Wayerly. '^» 


M 


Union Furnace. 


1 14 b. Con. Coal Meaa., 


71 


Crcola. 


i U b. L. Coal Meas., 
1 Mer.Hor.,Blocltores 


76 


MoArthur. 


I 11 b. L. Coal Meas., 
} Ferrif. Limes & Dor. 


M 


Eagle Furnace. 




Vi 






llf 


QalUpolis. 


14 b. L. Barren Meaa. 


ISO 


MiddleporL" 


) 14 c. Up. Prod. Meas., 
j Pittsburg Coal. 


!31i 


Pomeroy." 


" 



( Webb'a Sui 
Orerille. 
Straits rille. 
Greendale. 
Carbon Hill. 



I e. Wa*erly. "" 

18 f. Sub.JJarbonifer- 

ouB Limestone. 
14 b. L Goal Meaa., 

Ferrif. Limestone. 
14 b. L. Coal Meaa., 

Kit. Coal, No. fl.'" 
14 b. L. Coal Meas., 

Mercer Horizon. 
14 b. L. Coal Meaa., 

EitiaQDing Coal. 



a Columbus. 
4Powell'B. 
4 Delaware. 
1 Owen'fl. 
6 j Marion. 
liITp. Sandusky. 

S'Fostoria. 
6' Rising 9un. 
ejFemberarille. 
4 1 Toledo. 



9. Cor. k 11. 0. Sh. ■"« 

Corniferoua. 

Cor. & U. 0. Sh. '" 
9. Corniferoua. 

7.WaterUaie,dritthe y 
Bg. Ni. i7. Wateri."" 
g. Niagara. 



ColDmbna and XeniK BailTond, 



Columbus. 
Alton. 
London. 
Selma. 



a. Cor., 10. Ham., & 
II. Oliio Shale.'" 
9". Corniferoua. 



14. Bayaid. Oladal 
IB. Pabnyra. Bhaio 

U. Kewttm Fall*. ] 



arypaaMa through Bayard. G. P. W. 

Jn valuable batins. 

„, _, Fine dBTttopment of mnglomepate. 

IT. Wilmington. Vine ezpomuea of Clinton Timeetooe In Todd'a Fork, near WUmlngtoa. 
IS. Thomp&t. ITtorboimdaiyof drirt. 

19. Olanloid. FlneqaaUtyofB, C. limestone quarried ben, Oaibonirerous conglomerate ground 
« tfawaind naw lir. 
10. I^DCMlOT. Qlaclal boundary passes through Lanuuter. O. F. W. 

M. HolronTille. FinflBectlonaotlowercoal 

— ._.._. n_. ._., — ; the Logan gr 

■ FaiTf* ^- 

J. /e mlotag of crMl ffitlabuig I 

urn WayeiiT conglomerate, Logan gronp. 
as. Webb's Bammit. lyjacal locality of 8nb-Carboi^eiou» MiaMnne toi ' 



SB. Pmaaof. EitenslTe 



ip fnmlBhea 
le Bttabni] 



and manatactm of salt. Brine derited 
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Ms. I CoBBOttOD Talley Railroad. 





12 

82 
40 
60 
76 

87 

95 
102 



Cleveland. 

Bedford. 

Kent. 

Mogadore.*^ 
Canton.*® 
Minerva June. 

CarroUton. 

DeU Roy.«9 
Sherrodsville. 



11. Ohio Shale. ^^ 
12 a. and b. Waverlj. 
Typical locality for 
Bedford shale, s** 
14 a. Con. Massive. lo*^ 
\ 14 b. L. Coal Meas., 
1 Mercer Horizon. 

tt 1049 

14 b. L. O'l Meas., Eil. 

Cas,No8. 6 & 6.1011 

14 b. L. Coal Meas., 

tJp.Freep'tC'l,No.7. 
i( 



DaytoB and MlclilgaB Railroad. 



Cincinnati. 



60 

74 
87 

88 

100 
119 
181 
144 
161 
166 
176 
182 
198 
202 



Dayton. 

Tippecanoe. 
Troy. 

Piqua. 

Sidney. 

Wapakoneta. 

Lima. 

Columbus Grove 

Ottawa. 

Deshler. 

Weston. 

Tontogany. 

Perrysburg. 

Toledo. 



507 



j 4 c. Cincin. Group, & 
j 6a.b.&c.Niag.^«* 
Cincinnati (}roup. 



1 



(t 



845 



4. Cin. Group, 6 a. 
Clin.,&6.Niag.9»; 
6 g. Niagara. 
7. Helderberg. 



it 



903 
893 
877 



769 
730 



8. Ori8k.&9. Com.6«3 
7. Helderberg. 






689 
589 



Dayton and Union Railroad. 





12 
21 
28 
86 
47 



Dayton. 

Brookville. 

Baltimore. 

Arcanum. 

Greenville. 

Union. 



4 c. Cin. Group and 5 
a.b. cNiag. ^»* 

5 a. b. and c. Niagara. 

6 f . Niagara. 



I 



8g. 



tt 
tt 
tt 
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Indiana, Bloomlnffton Sc Western R« R. 




11 
20 
82 

45 



Springfield. 
Plattsburg. 
London. 
Georgesville. 

Columbus. 



5 d. and e. Niagara. 

6. Niag. and 7. Helder. 

7. Helderberg: 

9. Com. and 7. Helderb. 

)9. Com., 10. Ham., & 
11. Ohio Shale. 



Ms. I Ijake Erie and Western Railroad. 




6 
28 
44 
60 
75 

91 

112 
128 
188 



Sandusky. 

Castalia.^! 

Fremont 

Fostoria. 

Findlay. 

Bluffton.'* 

Lima. 

St. Mary*8. 

Celina. 

Fort Recovery. 



9. Comiferous. 



600 
600 
637 



7. Waterlime. 

5 g. Niagara. 

6 g. Niag. & 7. Helder. 
7. Waterlime. 

7. Waterlime, drift 
heavy. 



I • 

{ 



tt 
tt 



874 
85S 
850 



liake Shore and flUehlcaa Sonthem R. R. 




116 
129 
188 
144 
155 
174 
188 
196 
209 
217 
227 
289 
248 
251 
268 
267 
279 
296 
888 
868 
860 
870 




10 
14 
21 
84 
46 
68 
65 



Buffalo, N. Y. 

Conneaut. 

Ashtabula. 

Geneva. 

Madison. 

Painesville. 

Nottingham. 

Cleveland. 

Berea.^' 

Elyria. 

Oberlin. 

Wakeman. 

Norwalk. 

Monroeville. 

Bellevue. 

ayde. 

Fremont 

Elmore. 

Toledo. 

Wauseon. 

Stryker. 

Bryan. 

Edgerton. 

Elyria. 
Brownhelm. 
Vermilion. 
Ceylon. 
Sandusky. 
Port Clinton. 
Oak Harbor. 
Graytown. 



See New York. 
Ua.an^'. b. ErieSh.'^'3 

650 
669 
717 
651 

594 

18 b. & c. Waverly. ^9« 

730 



(t 
U 
t( 
tt 
tc 

U 



u 
u 
tt 
tt 



8>r 

730 

11. Ohio Shale. ^»« 
" & 9. Cor. ^66 
7. Helderberg. '<>• 



ii 



6. Niagara. 

7. Helderberg. 
11. Ohio Shale. 



tt 
tt 
ft 



637 

589 
775 
7S1 
773 
845 



18 b. Waverly. 

tt 

11. Ohio Shale. 

tt 

9. Comiferous. 
7. Helderberg. 
5. Niagara. 
6 g. Niagara. 



600 



Franklin Division. 




11 
24 
80 
36 



Ashtabula. 

Jefferson. 

Andover. 

Simon. 

Jamestown. 



11. Erie Shale, 
tt 

18. Waverly. 
tt 

SeePenna. 



650 



27. Mogadore. Coal meaenres clays worked on a large scale injpotteries. 

28. Canton. Road here passes out of drif t^overed territory. The old moraine in great force near 
Canton. 

29. Dell Roy. One of the best fields of Upper Freeport coal in State. 

30. Nickel rlate. Much of the line is in a heavily drif t^overed country. In the western part of 
Ohio particularly few exposnree of the rocks are found. 

31. Caetalia. One of the strongest springs of Ohio. 

32. Bluffton. Stone quarried extensively for railroad ballast. 

83. Chillicothe. Glacial boundvy two miles north. Glacial terraces extensive all along the river. 
Immense kames on Paint Creek, five mOes west. (See Note 48.) G. P. W. 

M New LdBbon. Extensive glacial terraces containing kidney iron-ore. The glacial boundary is 
on the higblandB jast sonth. G. F. W. 
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Ms. I Little IHl&iiil R. B« (P. Olii. dc St. Ij.)» 






Ginciimall^^ 


4 b. Cincin. Group. "°^ 


9 


Plainyille. 


i( 


17 


Miamiyille. 


u 


28 


Loyeland. 


it 


86 


Morrow. 


4 b. & c. " 6*« 


45 


Freeport. 


4 c " 


56 


Claysville. 


ti 


65 


Xenia. 


4b.Om.,6a.b.&cNi.«»o 



Marietta, Plttebarf and Cleyeland Rail- 
Ms. I roBd^ Con. 



marietta dc Cincinnati R. R. (B. & O. R.R.)* 



OCindimati.^* 
5 Gummingsville. 
20 Remington. 
81 Gozaddale. 
41 Blftnchester. 
MartinsviUe. 
Lexington. 
Greenfield. 
Frankfort. 



60 
62 

74 
85 



98 

105 

117 

127 

189 

152 
159 




11 
21 



12 

19 

28 

88 

50 
_66 



11 
23 

28 
86 



ChiUicothe." 

Schooley'B. 

Raysrille. 

Hamden. 

ZaleskL 

Marshfield. 
Athens. 
New England. 
Cutler. 

Moore's Janet 
Marietta. 

Blanchester. 

Lynchburg. 

Hillsboro. 



Hamden. 

Jackson. 

Yaushan's. 
Washington. 

Webster. 

Sctotoville. 
Portsmouth. 



Athens. 

Guysville. 
Coolville. 
Little Hocking. 
Parkersburg. 



4 b. Cindn. Group. «o^ 



u 
(i 
(t 



4 c 

5 b. Niagara. 
7. Helderberg. 



t( 



979 
1040 

898 
766 



11. Ohio Shale. 

j IL Ohio Shale, and 18 

i a.andb. Way. 6'^ 
M d. Wayerly. 6«« 

j 14 a. Cong. & Oomif. 

( CoalMeas. ^as 
14 b. Cong. C'lMeas.^" 

iCoal Meas., Mercer & 
Kit.,Nos.8to6.^" 
Camb. limestone. ^*^ 
Cam. & Crin. Limest ^ * ^ 
14 c Coal Measure. 

I* 7 79 






6SS 



4 c Cincin. Group. ^ ^ ^ 

t( 

5cd.e.f.g.h. Ni.^^35 



) 



13 8. c. Limest., 14 
Coal Meas., Sharon 
Coal Horiz. 

14 a. Cong, and Cong. 
( Coal Measure. 

14 b. Coal Measure. 
Coal Meas., Fer. Limest. 
14 b. Coal Meas., Mer- 
cer Horizon. 
18 e. Waverly. 
18 d. 



I 



u 



r*. 



b. Coal Measure, 
Crin. Limest. ««« 
14 c. Coal Measure. 



ii 
tt 
tt 
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Marietta, Pittsbary and Cleyeland R. R. 






Marietta. 


14 c 


Coal Measure. ^** 


7 


Caywood. 






18 


Warner. 






27 


Dexter. 




'* Crin. Limest. 


86 


Caldwell. 






45 


Glenwood. 







59 

70 

80 

90 

100 



Cambridge. 

Eimbolton. 

New ComerstVn 

Phillipsburg. 

Dover. 



J 4 b. Goal Meas., Up. 
I Freep't Sm., No. 7. 
j 4 b. Coal Meas., Kit 
( Seam, Nos. 5 & 6. 

798 



<t 



880 



"Nickel Plate."" 
New York, Cldeairo and 8t. IjouIs R. R. 






BuflPalo. 




116Conneaut. 


11. Ohio Shale. 6«» 


129 Ashtabula. 


t( 608 


ISSiGeneva. 


It 


164 


Painesville. 


i( 651 


160 


Mentor. 


u 684 


165 


Willoughby. 


(t 


178 


Euclid. 


t< 


188 


Cleveland. 


u 5 99 


192 


Rocky River. 


(( 


202 


Avon. 


(( 


210 


Lorain. 


ti 


221 


Vermilion. 


13 a. and b. Waverly. 


229 


Berlin Heights. 


tt 


286 


Milan. 


11. Ohio Shale. 


248 


Bellevue. 


U 7 66 


260 


Green Springs. 


7. Waterlime. 


280 


Fostoria. 


6 g. Niagara. 


800 


Mt. Comb. 


7. Waterlime. 


310 


Leipsic. 


(t 


825 


Continental. 


tt 


341 


Latty. 


9. Comiferous. 


363 Smiley's Station. 


tt 


New York, Pennsylyania Sc Oliio R. R« 





Cincinnati.^* 


007 


69 


Dayton. 


j 4. Cincin. Group, & 5 
{ a. b. & c Niag.^«* 


70 


Osborne. 


4. Cincinnati Group. 


76 


Enon. 


5 d. and e. Niagara. 
6d.e.f.g. '^ 9^» 


80 


Springfield. 


89 


Bowline ville. 


Niagara. 


95 


Urbana. 


5g. Ni. &7. Held. 10" 


106 


Mingo. 


7. Helderberg. 


114 


Pottersburg, 


ft 


121 


Broadway. 


tt 


129 


Richwood. 


tt 844 


138 


Green Camp. 


tt 


144 


Marion. 


9 a. and b. Comif . 9«^ 


163 


Caledonia. 


tt 1068 


164 


Gallon. 


13 b. Waverly. ^^^^ 


172 


Ontario. 


13 c " 1377 


179 


Mansfield. 


13 e. Waverly. ii»« 


187 


Windsor. 


tt 1069 


196 


Ashland. 


tt 1086 


207 


Polk. 


tt 124t 


218 


West Salem. 


it 1088 


216 


Burbank. 


t« 


22l|Pike. 


tt 


2^5 


lB.\iaae\\. 


\ 
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sr 



Tork, PennsrlTanU and Ohio BalN 

~ U b. Coal Ueaa. '^^' 
14 a, CongloiDemle. '"' 

I 14 b. Coal Measure, 
1 Shiran Seam. "« 
14a. Conglomerate.'"" 
14a.Sb.ei MeaB.""" 

18d.ande. Wav. "" 
ISiie. Waverly. '" 
8d. Waverlj, »"• 

13 c. and d. Wav, "' 



j 14 a. & b. on MeuB. 
j Sharon C'l, So. 1. 
14 B. il b. Coal Ueae. 

SI4 a. CoDg. & 14 B. & 
b. Sharon Coal So.i 



iO Tallmadge. 

IS Ravenoa 
!9 Freedom, 
re Braceville. 
13 LeBTilUburg. 
IB Warren. 



23|NilCB, 
SI iLeBTittabiti^. 
40 Habouiog. 
61 Hantus, 

6B Solon. 
7B Newburg. 
80 Clevelanfl. 



ONUea. 

S AuitintowD. 

OanGetd. 



12 






14 a. Conglomerate. 



13 d. Wavcrlj and 14 
&. Conglom. ' I ' 

I 14 a Ji b. C'l Ueaa., 

I Lav. Here. Horiz. 

' Coal Meag., Ferrif. 
Limeat. Horiz.' '"" 

i Coal Meas., Lov. Eit- 

' taniung Coal. 



Coat Hens., Ferrlfer. 
Llnient. to Uabon- 
ing Sandatone. ' ^ " 



Nortb.WeHeni Oklo OBllwar. 



;. Helderberg. 
0. Niagara. 



Toledo. 
6,Walbrldge. 
SlWoodrille. 
.6 1 Helena. 

1 Bnrgoon. 
i.Tiffin. 
2iBlooiDTille. 
.2:New Waahiogt'a 
5| Vernon. 
.61 Mansfield. 

Ohio Oeniml Railwi 



89|Mt. Gilead. 
lOglCenterburg. 
124JOranTille. 
142UI[seide.'° 
ISelRnahTilla.'^ 
Ifl7 'junction City. 
nalNen Lexinnoi 
179'Moiahala.'' 
184 Coming." 



11. Obio Shale. ' 
13 a. aod b. War. ' 
18 d. Warerly. 



Ondnnaii. 
QJDelhi. 
IslKorlh Bend.' 



i Hiaaiailppl RBilraad. 

14 b. Cincm. Group." 



Ohio HoBtheni RbUwi 



Springfield.'" 
S. Charieaton. 



Bainbridge.*' 

Bearei'ton. 
Jacfeon.*' 
Coal ton." 
IWelUlon." 



B f. and g. Siagara. ""' 
i 6 f. i g. Ni. Drift 
\ heavy, no rock tU- 

ibie. 
j 7. Wftterlime. No 
( roolt Tiflible. '"' 

7. Waterlime. 

( 7. Wateri., 11. Ohio 

I Sh., 13a.&b.WaF. 

( 11 0. Ohio Sh., 13 a. 

( b. and c, Wavcrly. 
ISe. Way. i 14 a. Con. 
t4B.&b.Can.&C'IMeaB. 



Lalu produced b; glacial sccomolatlons ... 

86. RnahTllle, Th» nppw beds of tbs Waverlj hew yield 
BotCatI-— '■ ■' ' — " * 



-' tbsWavei 

itboniterone limesi. 

' la and Coming th< 
\toot seam Into a 

_-.- .— , , _j bolh mined at M( 

Upper Freeport Ikorizon !■ well shown except the coal. 
B8. Cornliw. The Upper Freeport coal CNo. 7) is ale 
te " Dpper Tein," or Horrii coal. 



aneelng wUli the I 
r, HoiaBala. Between 

--' ■ --im(No.flll 

I^eepont 

izon !■ we 



and liiiio iSe Lower 
erFreeporth 
SB. Comliw. 
■ Dpper Tein,' 
». Sor"- '- 



niBrdn of glacial area. 
_j ibandant aeriea of t 
Illinois. 



40. Sprineflt 

41. Oreeiae; 



am. "ne Uid. Eittanning coal, 
the tannel aonth ol tbe town the 

u Coming. It Is known here as 

d-tunnel, on Che I. C. & L. R a, 



Fine eipoanrea of Nia^ua. 



41. G^ideld. Beat showina of Lower Helderberg in Ohio. Stone of great 
huge scale for bnUdlng-stone. AH fragments and spalu bnmed for lime ; stone n 






OHIO. 
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Ms. ! Painearflle Sc Tonnsstown R. B. 



9 
15 
26 
81 

88 
48 
59 



Youngstown. 

NUes. 

Warren. 

Southington. 

Bundysburg. 

Burton. 

Chardon. 

Painesyille. 



14 a. and b. Cong. & 
Cong. Coals. ^^^ 
14 d. Conglomerate.^^ ^ 
18 d. Waverly. 






89S 



14 a. Conglomerate. 



tt 



11. Erie Shale. 



695 



Plttsbnrf, CiBciimad and 8t. Louis R. R. 



10 
17 
83 

41 

49 

55 

62 

69 

75 

83 

89 

97 

100 

110 

121 

130 

188 

150 



Columbus. 

Black Lick. 
Pataskala. 
Newark.*® 
Hanover. 

Frazeysbuig. 

Dresden June. 

Conesville. 

Coshocton. 

West Lafayette. 

N. Comerston. 

Ft. Washington. 

Trenton. 

Uhrichsyille. 

Bowerston. 

Pairview. 

Unionport. 

Smithfield. 

Steubenville. 



i9. Com., 10. Ham., & 
11. Ohio Shale. ^*« 
18 b. Waverly. 
13 d. 
18 e. 






821 
88S 



)14 b. Coal Meas., Mer- 
cer Horizon. ^*' 



787 



j 14 b. Coal Meas., Kit. 
( Seams, 6 and 6.^ *<^ 

it 7 73 



(I 
i( 



798 
815 
835 

Coal Measures. ^^^ 
C'l Meas., Freep»t S'ms. 



Coal Measures. 
t( 



t( 



1011 
948 
775 



C'lM.,L.Free.Sm8.'»o 



Pittsbnrs, Fort Wayne dc Chicago R« R. 



Chicago. 
168 Dixon. 
178 Convoy. 
181 Van Wert. 
198 Delphos. 
201 £lida. 
208 Lima. 
216 Lafayette. 
222 Ada. 
282 Dunkirk. 
239;Forrest. 
251 lUpp. Sandusky. 



See Indiana. 
7. Helderberg. 



(( 
(t 
(( 
(( 
it 
(t 
tt 
tt 



5. Niagara. 
7. Helderberg. 



800 
793 
788 
786 
800 
884 
938 

951 
940 
862 



,Pltt8biirff, Fort Wayne dc Chicago RaiU 

Ms. I road— C7on. 



269 



Nevada. 



267 Bucynis. 

280 Crestline. 
29s!Mansfield. 
807 Perrysville. 

818LakevUle. 



888 

844 

859 
867 
879 
886 
892 

405 

414 



Wooster. 

Orrville. 

Massillon. 

Canton. 

Strasburg. 

Alliance. 

Damascus. 

Leetonia. 



N. Waterford.* 

(Continaed in Pennsylvania.) 






9. Comiferous. 9 84 
9. Cor., 10. Ham., k 
n. OhioSh. 1009 
18 d. Waverly. "69 
18 e. " 116^ 

ti 1008 

j 18i Wav., 14 c. Con.. 
{ &14b. C'lM. 95(f 
18 e. Waverly. 9i- 
j 18 e. Wav., 14 c. Con., 
} &14b. CUM.io'^ 
14 a. &b.CoalMea.96^ 
CoalM.,Mer. Hor. »o»9 
Coal Measure. ^^o* 

1099 



tt 



ti 



1190 

Coal Meas., L. Kit. 
Seam, No. 6. 
Freeport Seams. 



1 



1036 
1078 



8anda8ky« Mansfield and Newark Rail- 
road (B. & O. R. R.). 





8 

16 

23 

28 

35 

42 

49 

54 

63 

74 

84 

91 

103 

116 



Sandusky. 

Prout*s. 

Monroeville. 

Havana. 

Chicago June. 

Plymouth. 

Shelby June. 

Spring Mill. 

Mansfield. 

Lexington. 

Independence. 

Frederick. 

Mt. Vernon. 

Utica. 

Newark.*® 



9. Comiferous. 
11. Ohio Shale, 
lie. Ohio Shale. 
18 b. Waverly. 
18 c. 



600 



736 



it 



18 e. 



tt 
it 
tt 
it 
tt 
tt 
tt 
it 
it 
t( 



1119 



1167 



991 



821 



Scioto Talley Railroad. 



80 
89 



Columbus. 

Circleville. 
Kingston. 



9. Cor., 10. Ham., 11. 
Ohio Shale. ^♦e 

11. Ohio Sh. Whole 
region heavily cov- 
ered with drift. 
13 d. Waverly. 



42. Bainbridge. Sections from Helderberg limestone to Berea grit found in steep hills. The Ohio 
shale is fossilif eroos here to small extent. The valley of Paint Creek has onnsoal geological interest. 

43. Jackson. The lowest coal of the series is mined largely here. It has great excellence as an 
iron-making fuel. Four f omaces depend upon it. 

44. Coalton and Wellston. At tnese places is the only field of the State in which the second seam 
of the coal series is worked. The coal has great excellence and value. It is also an iron-making fuel 
in the raw state. 

46. Barr*8 Mills. Glacial boundary passes through Barr^s Mills. G. F. W. 

46. Newark. Glacial bonndary passes throngh Newark, mnning north and south. G. F. W. 

47. North Waterford. Glacial boundary five miles south. Glacial deposits extensive at East Pal- 
estine. G. F. W. 

48. Chilllcothe. The road here passes out of the glacial area. At Chillicothe all divisions of Wa- 
verly well shown. (Also see No. Note 83.) 

49. County Bridge. At this point fine exposures of Waverly black slate. 

50. Waverly. From Waverly the division of rocks received its name, the main element being the 
qnarnr-stone, which is the southern extension of the Bereagrit. 

61. Sciotoyille. At Sciotoville the famous Sub-OarbonSeTOUfi tixe-cVbi'j \Xi^X. «A^Q\s£^'sx^<y«^X^^\\ss^ir 
' stone is laraely worked and mann/actured. 
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Ms. 



50|Chimcothe.*« 
61 'County Bridge^' 

TOiWaveriy.*** 

76PiketoiL 
dOLncasTiUe. 
lOOPortsmoath. 

lOsiSdotOTiUe.'* 

j Franklin For- 
( nace. 

Hanging Rock. 



114 
134 



\Z1 

181 



Ironton.** 
Ashland. 



11 c. Ohio Sh., 18 a. 
b. c d. e. Wav. «»^ 
18 b. c & d. Wavcriy. 
11 c. Ohio Sh., & 18 
a. b. c. Waverly. 



(( 



578 



I 



18 c. d. 6. Waverly. 
13 e. " *«9 

18 e. Wav., 18 t Sob- 

Garb. Limestone. 
14 a. and b. Coal 

Measures. 
14 b. Coal Meas. and 

Ferrif. Limestone. 
14 b. Coal Meas., Kit 

Coals, 6 and 6. 



I 



it 



9*ledo, CInclmatI dc St. Iiouia Railroad. 




S4 
42 

74 

i08 

74 

92 

104 

189 

160 



Toledo. 
Grand Rapids. 
Holgate. 

Delphos. 

Decatur. 



Delphos. 
Mendon. 
Celina. 
Covington. 
West Milton. 
166 Harrisburgh.** 



169 

183 
199 
207 
229 



17 



Dayton."* 

Centerville. 
Lebanon."" 
Mason. 
Cincinnati.^' 

Dayton. .« 
Xenia. 



7. Waterlime. 
9. Comiferous. 



u 



i 



7. Waterlime. 
heavy. 
9. Comiferous. 



587 



Drift 

786 



7. Waterlime. 
6 g. Niagara. 
6 b. 



786 



850 



i( 
U 



\ 



4 c. Cin. & 6 a. b. c. d 
Niagara. ^«* 



u 



4 c. Cincinnati. 
4 b. & c. " 
4 b. 



740 
700 
507 



4 c. Cincin. and 6 a. 

b. c.d. Niag. ^«* 
4 c. Cincin. and 6 a. 

and b. Niagara. 



Ms. I 



Cteeinnui and 



St, JjomMm RaU. 



80 



Jamestown. 



66iFrankfort 



80 

93 
104 
110 
116 



116 
186 

162 

169 
168 



Chillicothe. 

Richmondale. 
Byers' Station. 
Coalton. 
Wellston. 

Wellston. 
Centerton. 

Mt Yemon. 

Etna. 
Ironton. 



j 6. Niagara. Drift 
( beds heavy. 
11. Ohio Shale. ^«» 
j ll.OhioSh. &13a.b. 
( c d. e. Wav. 637 
14 a. Con. & 18 e. Wav. 

14a. &b. Con. & C'l M. 



i( 



14 b. Coal Measures, 
j 14 b. Coal Meas., Fer. 
( Limestone. 



i( 



Valley Railway. 



Cleveland. 

Independence."^ 

Peninsula."^ 

Akron. 

Greentown. 

Canton."* 
No. Industry. 
Mineral Poinl"^ 
Valley June 



11. Ohio Shale. '^^ 
18 a. b. c. Waverly. 



i( 



14 a. Cong, and 14 b. 
Coal Measure, ^^o* 
14 b. Brookville or 
Gray Limest. CoaL 
14 b. Merc. Horiz. lo*^ 
14b.Eit.Cls.,No. 5&6. 



(i 



14 b. Mercer Horiz. ^ 



00 



WalMMh, Sc lAiaia and Pacific Railroad. 





17 
29 
36 
62 
61 
71 
94 



Toledo. 
South Toledo. 
White House. 
Liberty. 
Napoleon. 
Defiance. 
Emerald. 
Antwerp. 
Ft. Wayne. 



7. Helderberg. 



587 



9. Comiferous. ^** 

10 c. Huron. ^84 

10.Ham.&ll.O.Sh.6«« 



it 



10. Hamilton. 
9. Comiferous. 
See Indiana. 



700 



73t 



52. Ironton. The charcoal iron manafactnre of Ohio is centered here. 

53. Harrisbur^h. Clinton limestone, white and marble-like here. 

54. Dayton. Junction of Lower and Upper Silurian well shown at Soldiers' Home. Valuable quar- 
ries in Dayton stone at many points. The Clinton limestone highly fossiliferous in this region. 

55. Lebanon. One of the typical localities for fossils of the Upper Cincinnati beds. 

56. Independence. Valuable quarries in Berea stone. Qrit especially valuable for millstones for 



grinding wood pulp, pearl barley, etc. 

57. Peninsula. Large quarries in Berea grit. 



'eninsula. _ _ „ 

59. Mineral Point, valuable bed of Eittanning clay. Best fire-clay in the State. 

60. Lodi. Bzcellent locality for Upper Waverly fossile. 
Gl. Massillon. Lowest coal (Sharon) mined largely here. 

62. The Cincinnati Glacial Dam. The survey or the terminal moraine in Ohio, made by Rev. 0. 
F. Wright in 1882, proved that the southern boundary of the great ice-sheet crossed the Onio River 
near New Richmond, twenty-two miles by the river above Cincinnati, and extended across the north- 
em counties of Kentucky, four or five miles south of the river, recrossing the Ohio near Aurora, Indi- 
ana. Mr. Wright inferred that one effect of this glacier was to form an immense dam of ice and mo- 
raine debris, 5w) to 600 feet high, which effectually closed the old channel of the Ohio for forty-nine 
miles by the windings of the river, and set back the water of the river and its tributaries until, as 
shown oy Mr. I. C. White, it probably occupied the channel between the Kanawha and the Ohio Val- 
leys, through West Virginia, now the line of the Chesapeake and Ohio Railroad. The site of Pitts* 
burg. Pa., was submersed to the depth of SOO feet, the remarkable terraces in the valleys of the Ohio. 
Allegheny, Monongahda,|and other branches, for the origin of which no satisfactory explanations had 
before been given, oelng then formed, according to White and Lesley, around the snores of this great 
izUandlake. (See Note If o, 62, in West VirgiBia.") J. MT 
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OflDO. 
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Ms. I Wheeltiv' and Ijak« Bri« Railway. 




86 
59 
64 
85 
100 
121 



Toledo. 

Fremont. 

Monroeville. 

Norwalk. 

WellingtoiL 

Lodi«^ 

Orrrille. 



7. Waterlime. ««^ 

7.Waterlime. ^st 

11. Ohio Shale. ^»6 
13 a. & b. Waverly. 
18d.Wav. D'fth'vy.8«i 
18 d. Ac e. Waverly. 
18 e. Waverly. 



1074 



Ms. i Wh««P« da Lake Brie Bailwaj— a>n. 



188 

187 

148 

154 
157 



Sippa 

MasBillon.^^ 

Navarre. 

Zoar. 

Valley Junction. 



14 a. Congl. & 14 b. 
Lower Coal Meas. 

u 96T 

14 b. Ck>n. Coal Meas.^ 
Mercer Horizon. 

i( 8 91 



68. The Berea Qrit, the most important member of the Sub-Carboniferous formation in Ohio, is 

?[narried here on a very large scale. The Berea Shale that makes the roofs of the qoanries is highly 
ossiliferoos. ' 
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Ms. I Scioto Valley Railroad^ Gofi. 



60 
6] 

TO 

76 

90 

100 

106 
114 

127 

181 



Chillicothe.*8 

County Bridge*^ 

Waverly.«o 

Piketon. 

Lucasville. 

Portsmoatb. 

Sdotoville.** 

i Franklin Fur- 
nace. 

Hanging Rock. 

Ironton.** 
Ashland. 



11 c. Ohio Sh., 18 a. 

b. c. d. e. Wav. ^ar 

18 b. c & d. Waverly. 

11 c. Ohio Sh., & 18 

a. b. c. Waverly. 



I 



(( 



578 



{ 



18 c d. 6. Waverly. 
13 e. " *«9 

18 e. Wav., 18 f. Sub- 

Carb. Limestone. 
14 a. and b. Coal 

Measures. 
14 b. Coal Meas. and 

Ferrif. Limestone. 
14 b. Coal Meas., Kit. 

Coals, 6 and 6. 



! 



i( 



Tolodo, Clnclimati Sp St. Lonlo Railroad. 




S4 
42 

74 

i08 

74 

92 

104 

189 

160 



Toledo. 
Grand Rapids. 
Holgate. 

Delphos. 

Decatur. 



Delphos. 
Mendon. 
Celina. 
Covington. 
West Milton. 
166 Harrisburgh.** 

169 Dayton."* 

183 Centerville. 
199 Lebanon.*" 
207 Mason. 
229Cincmnati.«« 




17 



Dayton. 
Xenia. 



587 



7. Waterlime. 
9. Comiferous. 



j 7. Waterlime. Drift 
( heavy. 
9. Comiferous. 



786 



7. Waterlime. 



6 g. Niagi 
6f.&ff.^* 



ara. 



786 



850 



6 
6 b. 



g- 



u 



)4 c. Cin. k 
Niagara. 



6 a. b. c d 

754 



4 c. ancinnati. ^*o 
4 b. &c. " '00 

4 b. " «o' 



4 c. Cincin. and 6 a. 

b. c.d. Niag. '"* 
4 c. Cincin. and 6 a. 

and b. Niagara. 



Toledo, ClBclnnati and St. Loalo Rail- 
Ms. I road-— Cbfi. 



80 

66 

80 

93 
104 
110 
116 

116 
186 

162 

169 
168 



Jamestown. 

Frankfort. 

Chillioothe. 

Richmondale. 
Byers* Station. 
Coalton. 
Wellston. 

Wellston. 
Centerton. 

Mt. Yemon. 

Etna. 
Ironton. 



Drift 



765 



)6. Niagara, 
beds heavy. 
11. Ohio Shale, 
j ll.OhioSh. &13a.b. 
( c. d. e. Wav. 637 
14 a. Con. & 18 e. Wav. 



u 



14 a. &b. Con. & C'l M. 



u 



u 



14 b. Coal Measures. 
14 b. Coal Meas., Fer. 
limestone. 



) 



(t 



tt 



Yalloy Railway. 



Cleveland. 
Independence.' ^ 
Peninsula. '^ 

Akron. 

Greentown. 

Canton.** 
No. Industry. 
Mineral Point.*^ 
Valley June. 



11. Ohio Shale. ^^^ 
18 a. b. c. Waverly. 



(( 



14 a. Cong, and 14 b. 
Coal Measure, ^o®* 
14 b. Brookville or 
Gray Limest. CoaL 
14 b. Merc. Horiz. lo*^ 
14b.Eit.Cls.,No. 6&6. 

14 b. Mercer Horiz. ^ 



00 



Wabash, St. Loalo and Pacific Railroad. 





17 
29 
86 
62 
61 
71 
94 



Toledo. 
South Toledo. 
White House. 
Liberty. 
Napoleon. 
Defiance. 
Emerald. 
Antwerp. 
Ft. Wayne. 



7. Helderberg. 
It 



587 



9. Comiferous. ^'* 
10 c Huron. e** 
10.Ham.&ll.O.Sh.68« 

it 7 00 

10. Hamilton. 
9. Comiferous. 
See Indiana. 
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52. Ironton. The charcoal iron mannfactare of Ohio is centered here. 

53. Harrisbursh. Clinton limestone, white and marble-like here. 

54. Dayton. Junction of Lower and Upper Silurian well shown at Soldiers' Home. Valuable quar- 
ries in Dayton stone at many points. The dlinton limestone highly fossiliferons in this region. 

55. Lebanon. One of the typical localities for fossils of the Upper Cincinnati beds. 

56. Independence. Valuable quarries in Berea stone. Qrit especially yaloable for millstones for 
grinding wood pulp, pearl barley, etc. 

57. Peninsula. Larffe quarries in Berea grit. 

59. Mineral Point, valuable bed of Eittannine clay. Best fire-clay in the State. 

60. Lodi. Bzcellent locality for Upper Waverly f ossile. 

61. Massillon. Lowest coal (Sharon) mined largely here. 

62. The Cincinnati Qlacial Dam. The survey or the terminal moraine in Ohio, made by Rev. G. 
F. Wright in 1882, proved that the southern boundary of the great ice-sheet crossed the Onio River 
near New Richmond, twenty-two miles by the river above Cincmnati, and extended across the north- 
em counties of Kentucky, four or five miles south of the river, recrossing the Ohio near Aurora, Indi- 
ana. Mr. Wr^ht inferred that one effect of this glacier was to form an immense dam of ice and mo- 
raine d6bris, 5m) to 600 feet high, which effectually closed the old channel of the Ohio for forty-nine 
miles by the windings of the river, and set back the water of the river and its tributaries until, as 
shown oy Mr. I. C. White, it probably occupied the channel between the Kanawha and the Ohio Val- 
leys, through West Virginia, now the line of the Chesapeake and Ohio Railroad. The site of Pitts- 
burg. Pa., was submerged to the depth of SOO feet, the remarkable terraces in the valleys of the Ohio. 
Allegheny, Monongah^,|and other branches, for the origin of which no satisfactory explanations had 
before been ^ven, oeing then formed, according to White and Lesley, around the shores of this great 

inJandl&ke. (See NoteNo. 62, in West Virginia.") J. M. 
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Mb. 1 Wheeltn*' and Lake Bri« Railway. 


Ms. 1 Wheel'* dn Lake Brie Rallwaj— a>n. 



86 
59 
64 
85 
100 
121 


Toledo. 

Fremoi^t 

Monroeville. 

Norwalk. 

Wellington. 

Lodi«*^ 

Orrville. 


7. Waterlime. «" 
7. Waterlime. ^st 
11. Ohio Shale. '»6 
13 a. & b. Waverly. 
18d.Wav.Ffth'vy.86i 

18 d. & e. Waverly. 
18 e. Waverly. lo^* 


188 

187 

148 

154 
167 


Sippo. 

MasBillon.^^ 

Navarre. 

Zoar. 

Valley Junction. 


j 14 a. Congl. & 14 b. 
( Lower Coal Meas. 

" 96T 

j 14 b. Con. Coal Mea8.» 
1 Mercer Horizon. 

u 891 
ti 



63. The Berea Grit, the most important member of the Sub-Carbonlf eroas formation in Ohio, is 

?[[iarried here on a very large scale. The Berea Shale that makes the roofs of the quarries is highly 
ossiliferoQB. ' 
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Michigan. 



LIST OF THE GEOLOGICAL FORMATIONS OF MICHIGAN. 



PBOBABLX SQX7IVALB2rT8 OT DANA. 



20. Quaternary.' 

14 c. Upper Coal Measures. 

14 a. Millstone Grit. 

13 b. Upper Sub-Carboniferous. 

13 a. Lower Sub-Carbon iferousi 
11 b. Chemung. 
11 a. Portage. 
10 0. Genesee. 
10 b. Hamilton. 

9 0. Corniferous and 9 b. Schohariei 
?. Lower Helderberg. 
6. Salina. 
5 0. Niagara. 
5 b. Clinton. 
4 c. Cincinnati. 
4 a. Trenton. 
3. Canadian. 
2 b. Potsdam. 
1 c. Keweenian. 
1 b. Huronian. 
1 a. Laurentian. 



LOCAL DXSIGMATIONS. 



20. Quaternaryi Lacustrine Drift. -^ 

14 c. Coal Measures. 

(4 a. Parma Sandstone. 

13 b. Carboniferous Limestonei 

13 b. Michigan Salt Group. 

13 a. Marshall Group. 

11. Huron Group, ChemunffShalei 

11. Huron Group, Portage Shale. 

11. Huron Group, Black Shale. 

10 b. Little Traverse Group. 

9. Corniferous Group. 

7. Lower Helderberg. 

6. Salina Group. 

5, Niagara Group. 

4 c. Cincinnati. 

4 a. Trenton. 

3 c. and 3 a. Chazy and Calelferous. 

2 b. Lake Superior Sandstone. 

1 c. Cupriferous Rocks, Sandstones, 

Conglomerates and Traps. 
1 b. Huronian. 
1 a. Laurentian. 



Sketch of the Geology of Michigan.* 

The State of Michigan ig divided, geographically, into two parts by Lake Michigan and the Straits 
of Mackinaw, but geologically there is no such diyision, the upper and lower peninsula, as they are 
called, being, with the portion now covered by water, one uniform series of formations succeeding 
each other in their proper order. For the clear understanding of its geological structure we should 
imagine the water of tne lakes remoyed. or the strata extending under it. The city of Cincinnati, 
in Ohio, stands upon a dome or ridge of upraised older strata which have been uncovered by the 
planing off of their higher beds, until on both sides of it the outcrop of seyeral of the formations 
appear. The strata dip from this ridge towards the east and towards the west, and the line of it ex- 
tends towards the common comer of Ohio, Indiana and Michigan. It bifUrcates, however, before 
reaching that point, the east branch running up to the west end of Lake Erie, causing several islands 
there, and subsides in Canada near the River Thames ; while the west branch passes across the 
northern part of Indiana and Illinois to the head of Lake Michigan, and thence northwest through 
Wisconsin. 

On the north another ridge of still older rocks, the 1. Laurentian, extends through Canada around 
the north shores of Lakes Huron and Superior. It also appears in the upper peninsula. This, the 
oldest of the formations, is the lowest and foundation of all. the later formations resting upon it, 
dipping south and southwest away from the Laurentian. The whole State of Michigan, Including 
the parts covered by the lakes, is therefore surrounded on all sides by ancient axerof elevation, 
whicn isolated her rock formations from the adjoinine regions. It may be considered as one great 
basin, for even if the surrounding regions do not in all cases actually occupy a higher level, yet we 
find the strata dip firom all sides towards the centre. The upper peninsula, or that portion of the 
State north of Lake Michigan, is bounded around the entire south shore of Lake Superior by the 
2 b. Potsdam red sandstone, of which the Pictured Bocks are composed, and reposing upon it are the 
south-dipping Lower Silurian series in regular belts, in a general east and west course, and extending 
op to 5 c. Niagara limestone, which extends between Green Bay and Lake Michigan, and forms the 
shores of Lake Michigan and Lake Huron. The Upper Helderberg also appears on Mackinaw and 
other islands. 

1. This chapter was prepared for this work by Prof. Alexander Winchell, LL. D., of the Univer- 
sity of Michigan, former Director of the Geological Survey of Michigan. 

2. The rocky formations of the lower peninsula are deeply and generally covered by drift. In 
all the western half of the State, south of Little Traverse Bay, no good characteristic exposures exist, 
save in Kent county and near Holland in Ottawa county. Hence in most cases our knowledge of the 
underlying rocks is only a matter of inference. k.^ « 



* Derived ohieHy from Prof, A, WinchelVs QeoVof^cs^ "Rfevo*^ ol VScAm ^\«^, 
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Ms. 



Michigan Central Railroad. 



Alt. 



8 
10 
17 

80 
88 
48 

47 

65 
62 
66 
69 
76 



Detroit 

^nd Trunk 

Dearborn. 

Wayne. 

Ypsilanti. 
Ann Arbor. 
Delhi. 

Dexter. 

Chelsea. 
Francisco. 
Grass Lake. 
Leoni. 
Jackson. 



Jun 



f 10 b. Little Traverse, 
\ ben. Lacustrine. • * ^ 
11. Hu. ben. Laous. 






614 
66S 



rl8a.Mashall(?)»i* 
\ Lower Ridge. 

fl8 b. Mich. salt,»»i 
\ Terminal Moraine.* 

r 18 b. Mich, salt, 
\ Deep Drift. 

{18 b. Carbon, lime s. 
Deep Drift. *»» 
18 b. Garb, lime b. » i « 






1016 
986 
980 



14o. C.Mes.Mines»«» 



(Air Line Diyision.) 



76 
83 
90 
99 
103 
109 

117 

124 
129 
136 
140 
145 
162 
160 
166 
170 
174 
179 



Jackson. •** 

Snyder's. 

Concord. 

Homer. 

Clarendon. 

Tekonsha. 

Union City. 

Sherwood. 

Colon. 

Wasepi. 

Centreville. 

Three Rivers. 

Corey's. 

Vandalia. 

Cassopolis. 

Dailey. 

Baron Lake. 

Niles. 



14 c. Coal Mes. Mines. 



18 b. Carb. 1. s. 
18 a. Marshall 



u 



971 
987 
972 
966 
987 



{ 



11. Huron. Kid'y 



Iron Ore. 

(I 

(( 
li 



10b.L.Trv.(?) 

9. Comiferous 
(I 

(I 



900 

872 

888 

842 

848 

805 

871 

©878 

a 881 

^ 871 

g768 

^'6 81 



Mlchlgsn Central Railroad«-Con 

Ms. (Ealftmftzoo Diyision.) Alt 



76 
81 
87 
92 
96 
01 
08 
13 
16 
21 
26 
80 
36 
40 
44 
49 
66 
6d 
62 
68 
72 
79 
86 
91 
97 
202 
206 
209 
211 
218 



Jackson. 

Trumbull's. 

Parma. »•« 

Bath Mills. 

Albion. 

Marengo, 

Marshall. 

Ceresco. 

White's. 

Battle Creek. 

Bedford. 

Augusta. 

Galesburg. 

Comstock. 

Kalamazoo. 

Ostemo. 

Mattawan. 

Lawton. 

White Oaks. 

Decatur. 

Glenwood. 

Dowagiac. 

Pokagon. 

Niles. 

Buchanan. 

Dayton. 

Galien. 

Avery's. 

Three Oaks. 

New Buffalo. 

(Continued 



14 
14 
18 

18 



927 

c. Coal Meas. 

a. Parma s. s. outc'p 

b. Carb. limestone. 

u 948 

a. Marshall. ^^^ 
" outcrops.* •* 






(( 



11. Huron. 



(?) 






b. L. Tra.(?) 



10 

9. Comifer. 

(( 
<( 
ti 

u 
tt 
It 



802 
900 
819 
809 
789 
788 
782 
777 
962 
860 
778 

?•*« 

^j76l 
3.760 
f*783 
681 
788 
718 
682 
655 
669 



« 



Sand Dunes.«o» 
in Indiana.) 



(Grand Rapids Division.) 




10 
17 
24 
86 
40 
46 



Jackson. 

Rives Junction. 

Onondaga. 

Eaton Rapids. 

Charlotte. 

Chester. 

Vermontville. 



14 c. Coal Measures. 

« 904 

C( 8 95 

II 8 76 

14 a. Parma Sand.^<><^ 

« 8 83 

13 b. Carb. Lime. « i ' 



The lake is ezcavated chiefly in tlie 6. Salina formation, Prof. James Hall estimating tnat two- 
thirds of it is from thai formation. The geological strata were flrst laid down extending across where 
the lakes now are, so that eastern Wisconsin is a part ot this basin. The bikes rest in troughs which 
have been excavated subsequently nearly along the strike or outcropping edges of some ot the 
softer formations. In the iower peninsula, or the main portion of the State between Lake Michigan 
and Lake Erie, all the Michigan series above the Niagara and up to the Carboniferous appear on the 
surface, but all of them much thinner than in the States farther east. 

To make it still more clear we might begin at the highest formation, the 14 b. Coal Measures, 
which extends, in an oval form, trom Jackson lo Saginaw Bay. This is the upper layer of rocks, ana 
the other formations crop out in successive lavers below it on all sides. The annexed Rallwav Gfuide 
shows their exposures on the Unes of the railroads, as they have been carefully made out by Prof. 
Alex. Wmohell. Each rocky stratum, therefore, may be considered as dish-shaped, and taken 
together they form a nest of dishes oi basins, the highest being the coal field near the centre of the 
lower peninsula, and passing troza this in any direction we travel successively over the outcropping 
edges of oldei and older strata. 

The Lake Superior iion oie is found in the 1 b. Huronian formation, directly west of Marquette. 
The copper Is found chiefly in a great trap-dyke, which extends fox many miles along Keweenaw 
Point. These iron ore and copper producing mines are the richest and most productive in America. 

Michigan is therefore a distinct and independent geological area. Its copmost formation is a 
coal basin, underlaid by the Devonian formations, very much thinned out it is crue, and below that 
the Silurian largely developed and extending oat to the oldest Laurentian rocks on the north, and 
all this within the Dounds of the State, with small portions only of this sepaiate geological world ex- 
tending into adjoining States on the west side. The whole of the peninsula is covered with drift, 
frona one hundred to tniee hundred feet deep, and roc'B. expoavufta wa -^^t^ tw.^ 

* Drift 164 feet on Main Street and 292 in Observatory B.1X\ coTii&\3>Bto«»W^o^ «X ^«^*Ccl <A ^ V^^V 
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18 b. Carb. 1. a. •"' 


Detroit. 


11 b. LTrav. 
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55. Sheridan. 




10 Noma. 


11. Hu. Lac. 
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78MiddIeTine. 
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14 Warren. 
17 Oak wood. 


;; 


■3 IVo 


TSiCaledoDia. 




24l7tioa. 




e6|HanmiQiid. 




29 1 Yates, 






94 Grand Rapids. 


" Eit. exposures."" 


aiiRochester. 
33 Goodison'a. 
41]Orion, 
44;Oiford. 


18 a. Mars'll 
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n Division.) 


13 b. Mich. St 
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Kalamaioo. 


11. Huron. 
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Sio.. 
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14 


Kendail'a. 
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eOLapear. 
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17 


Pine Grove. 




(illJuufltion. 




IS 


Ooblee. 




L". 


64!MiUvllle. 




22 

24 


Bloomingdttlo. 
Beaver lAke. 


;; 


5^ 


eSlCarpecter'e. 
70|Colunibiaville. 


" 'w 


27 


Columbia. 






74'Otler Lake. 


18 b, Mich, Salt, "'° 


29 


Oraad Junation. 
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80'MiUington. 


14 a, Panna B, B. "i 
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Genera. 
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S7|Vassar. 


14 0. Coal Meas, >" 
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Ml Reese, 
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Nilea. 
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Benrand. 




9 


Notre Dame. 


1. 


0' Cleveland. 




11 


Soutb Bend. 


" 


llSlToledo. 


9, Comiferoua, 


~ "iaa^lQ^i^ 


Division.) 


180 


Otia«a Lake.* 


". t,s 





Jackson. 


Uc. CI. Mr. Mines'" 


133 


Riga. 


• 91 


11 


Rives Junction, 




135 


BlissfieU 


10 b. Lit. Traversa,"'* 


15 


UBlie. 




IS-" 


Palmyra 


11. Huron. '<" 


26 


Mason. 




Ul 


Lenawee June. 




87 






145 


Adrian 




63 


Laingsburg. 




155 


Clayton 




65 


Owosso. 




162 


Hudson 


13 a. Marshall, ••' 


87 


St. Charles. 


r 14 0. Coal Meanurea 
\ Lacustrine. "' 


168 
179 


Pitlstord 
Uaseo 




101 


Saginaw City. 




178 


Hillsdale 


■' Eit. Quarries """ 


103 


East Sagmaw. 




182 


JonesTille 




106 


Carrollton. 




187 


Aliens 




116 


Wenona. 




194 


Quinoy 


U Haron. 


121 


Ba J Cit J. ' 


Ell 


200 


Co Id water 


"worked for Brick'" 


(MKakliui' 


Division.) 


210 


Bronson. 





6 

29 
41 


Bay Citj,* 
Kawka-ivlln. 
StandisH, 
Wells 


Uo.CMea„Laou8"' 


218 
224 
22H 
28b 


Burr Oak. 
Stuigis. 
Douglas, 
White Pigeon. 


:: ;;; 


64 


West Bninoli. 
St. Helenas 


13 b. Carb lim 
u n 




(DetroUDivlsi™) 


67 




O.Toledo. ;* Comiferoua 


78 


Roscommon 


•• \^ i..i 


7, West Toledo. 


93 


GmyUng. 


13 b. Mich Bait. iJ" 


10!a1oiU. 1 


102 




13 a. Marsliall. "i' 


ISiVleuna, 


113 


OtsegQ 'LaKe. 


■■ 


20 La Salle. 


121 


G a J- lord 


'• .n '•" 


25 Monroe Junction.! •■ itL.Held'g >" 



192 

L 


AN AMERICAN GEOLOGICAL RAILWAY GUIDE 


(MICH.) 


ilie Ahure A MIdUrbo Soutbem K. B. 


Ulke Shore AUIct 


^f^o-or-ct"" »■«;., 


Mf. (I»!t™tl>if 


.i™.}-c™. Ait. 


M-. (Lanstdg I> 


25 


Monroe Jimo.' 


S.Cornifer. P_ 


83 


9pringport. 


14a.^Parma s. 8. »"" 


32 


Newport. 




S J^>». 


3fi 


Charlea worth. 


14 c. Coal Meas. »" 


39 


Bock wood. 






42 


Eaton Rapids. 




44 


Trenton. 


" expoea. 


I|::: 


52 


Diamondale. 




48 


Wjandotte. 


10b.L.TrT, 


59 


South Lansing. 




51 


Ecoroes. 

Griiiid Tninlt Jun 
Det & MiL June 
Detroit. 


11. Huron. 
IOTj.L.IVt. 


ft- 

5 ITS 5 1 


60 


Lansing. 




57 
62 




05 



143 


CincSmaU, 0. 
Lim^ 


(See Indiana.) 





Monroe Junotion 


3. Corniferoua. >"i 


11. Huron. 


10 


Ida. 


6.flalinii, eipog'es"" 


147 


Sturgis. 




17 


Peteraliurg. 


9. CoraiferouB. •"> 


157 


Notlawa. 




20 


Deerfeld. 




159 


WasepL 




26 


WellaTille. 


10 b. lit. Traverse."" 


163 


MendoD. 




2'^ 


Lewanee Judo. 


11. Huron. '" 


168 


Portage L*ke. 




aalAdrian, 




173 
178 


Viokaburg. 
Austin. 
Kalomaioo. 
Trivia. 


'" 


(JsnksoD 


Dlylelon.) 


'■ 777 


OJAdriaii. 


11. Horon. "" 


10^ 


13a.UarBhaH. '" 


4j Lenawee Juno. 




19i 


Plain weU. 




BlCbase'a. 






Monteitb. 




la^TBOumseh. 




203 


Mardn. 




18. Clinton. 


13a.Mttr9hall. •" 


207 


Shelby. 




2a 


MiDcliester. 




210 


Bradley. 


" n) 7.7 


32 


-VorveU. 




213 


Wayland. 


IS b. Mioh. SalL '*' 


36 


Xapoleon. 


/ ■' eipoaures Biten- 
\aiTBly quarried.'" 


221 
227 


Rosa. 
Fiaber. 


:3 b. Carb. La. "■ 


40 


Eldred. 


13 b. Carb. 1. s. (?) 


234 


Grand Rapids. 




46'jB,ok»oii. 


14o. CLMeasurea'" 


237 
244 
248 


D. & M. Crossing, 

BelmoDt. 

Rookford. 




(K.ilamttH> 


UiTiiiou.) 


'" 











mm Pigeon. 


li. Huron. 




251 


Edgerlon. 


14 D. Parma a. fl. "' 


12 


Cod Stan tine. 
Three Rivers. 




^\:\ 


255 
267 


Cedar Springs. 
Lock wood. 


14 c. CL Measure. '•' 


17 


Moore Parlt. 




^^\\\ 


260 


Sand Lake. 




20 


Flowerfield. 




262 


Pierson. 




24 


Schoolcraft. 


'■ 


P|mo 


266 


Maple BiU. 


(71 


30 


Portage. 




268 


Howard City. 




87 
43 


Cooper. 




274 
281 


Morley. 

Stan wood. 


'i "\ 


4R 
40 


Argenta. 
PlainneU. 


:: \\\ 


290 
291 


Low. Big Bapida, 
Dp.Bigltapid8. 


» ,1. 


52 


Olsego. 




295 


Paris. 




62 


Allegan. 




302 


Reed City. 


u 7 101. 


70 


Hopkina. 




309 






Hilliarda, 




314 


LeRoy! 

Tustin. 




77 Dorr. 


13 b. Mich. Sftli(?)"' 


319 


18b.Mioh.Salt{7)'"" 


83 Byron Center. 




33i 


Clam Lake. 


89 GrandTille. 




334 


Linden. 


13 b. Carb. Ls. '" 


93 EaglB Mills. 


13 b. Carb. 1. s. "i 


343 


Mankin. 




95 Grand Rapids. 


" eipoBurCB.'"' 


352 
362 


Walton. 


I3a. MarahalL ">" 


[L.»nM«g Division.) 


Walton. 







Joneayille. 


13a.Mar8'lleipo.'o«7 


366 


Fife Lake. 


mil 


7 


Litchfield. 




362 


South Boardman, 




14 


Homer. 




371 


Kalkaska. 




22 


Alhion. 


18 b. Carb. Ls. >" 


375 


LeetflTiUe. 




SO/Devereai. 


14 a. Panna 8. B. "o 


380\Ha-.^ra.. 


" 



'e qnarrfM^ expoalog In places th« watoiVtiiM Qt 'Ucmu'&AtofMT^ 



Qnuid Baplda & 






runt « Pere Bbrqnette KaUriwd— 


Us. C&ni 


IlMd. All. 


Us. Can 


tnueij 

ir- 






13 a. Marsliall. i"< 


43|Kew Boston. 


iurwL 


390; Cascade. 


11. Huron. 


51 Wayne. 






394' Simons. 




SSlPljmouth. 






3B9|Elrairtt. 




(D„L.4L.M.C 


oasing.) 


406|Boyne Falle. 


10 b. Ut. TrBT.(7) "» 


02 


NorthviUe. 


is a 


MarahaU. 


41 5 1 Melrose. 




66 


NoTi. 






424|PeioBkey. 


" eit. oliffg. *»« 


70 


Wiiom. 


13 b 


Mich. Salt. 


' '' (Tmverse City Bkilm.d.)- 


76 


Milford. 






852 


Walton. 


13 a. Marahall. '»•' 


80 


Highland. 

Clyde. 

Holly. 

Grand Blano. 

FliuL 

Mount MoniB. 

Pine Run. 


13 b. Carb. limestone. 


361 
864 
878 


Kingslfly. 
JIajfield. 
Traversa Cily. 


11, Huron. 

" LaouBtrine. 


83 
91 
100 
108 
115 
119 


14 b 
14 c 


Coameis.' 


~Detroi^~Oniid Hir" 


n & miwBukae R. B. 







Detroit. 


10b.Lit.TraTersB."' 




8 


L.9.4M.e.JT«l. 


11. Huron. 


123 


County Line. 






4 


Gd. Trunli Jun. 




125 


Birch Run. 






13 


Eoyal Oftk. 


" ><] 


1S4 






" 


18 


Birmingham. 


13 a. Marahall. '" 


138 


8. & M. C. Jun. 






26 


Pontiao. 




142 


E. Saginaw.' 






31 


Drayton Plaina. 


18 b. Mioh. Salt ><> 






lic 


TcTMreSISiSd 


83 

85 


Waterford. 
ClarkstoD. 


13 b. Carb. 1. 8. '" 


142 


E. Saginaw. 




41 


DftTiBburg. 




(J.,L. IS 


tS-osBlng.) 


47 


Holly. 


14 a. Parma B. s. '" 


162lFreeland. 


Uo 


CI. Mob. 


*^Z 


60 


FeniOQ. 


14 0. Coal Meae. "' 


162: Midland. 






III 


es 


Linden. 




167|Averill. 






63 


Oainett. 




169 


Sanford. 






70 


Vernon. 




176 


North Bradley. 






■3g-| 


76 


Cerunna. 


" Miuea. '" 


181 


Coleman. 






78 


OWOBSO. 




186 








If 


B8 


OiiA. 




191 


Clare. 






92 


ShepardByille. 
St. Johna. 




196 


Farwell. 






98 




200 










107 


Fowler. 




203 


Lake. 






&, ■ 


112 


Pewamo. 




209 


Chippewa. 








117 


Muir. 




213 


9earB. 






a 


124 


Ionia. 


f " Qoarries in 
\ upper sandstone. "" 


211 


Evart 
Harsey. 




;! 


il 


132 




14 c. Coal Meas. ••■ 


28( 


Reed City. ""' 




" 7 


139 


Lowea 


14 a. Parma B. B. '*' 


237 


Chase. 




" ? 




148 


Ada. 


13 b. Carb. 1, B. "' 


289 


SummitTille. 




.. 1 


168 


Orand Eapida. 


" eit. quBrrieB."" 


241 


Mirrana. 






167 


Berlin. 


13 b. Mich. Salt '" 


248 


Baldwin. '»'■ 


13 b 


Carb. 1.1 


173 


CooperBTille. 


I8a.MardialL '" 


204 


Weldon Creek. 






5 


180 


Nunioa. 




272 


Amber. 






186 


Spring Lake. 


" toe 


278 


Ludington. 




" 


187 


Ferry iburg. 


11. Huron. ••« 


( Flint Rif 


FDT 


bion.) 


189 


Grand Haven. 


f " Remarkable 

\ Sand Dunee. ><> 




4 


Flint. 
Junotion. 


14 c 


Coal Meas. "» 


FU»t A P«e M. 


rquetf RaUro^l. 




Toledo. 


9. Comiferous. >" 


U 


Otieville. 


14 a 




25; Monroe. 


" & 7. Low. Held'g. 


19 


Otter Lake. 


13 b 


Mioh. Sail. 


31QraR«n. 
86' Carlton. 


9. Comiftrous. 










124 


E. Saginaw." 


14^ 


Coal Meas. '**' 


SBlWalti. 


10 b. LitUe Trarerse. 


163 


Portsmouth. 






40|Beldon. 


11. Huron, 


15Qiiiaj yilj. 


\ 


"* 



A atlt wMItalOtett deep to JfanfaaJI sandatoue ; Bupp\ta& lioin oi«l\7Vii« WK^V|)a> *A.^ «t<«:9- 
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Detroit, LanBing A Northern B, R. 



Detroit. 
SQd. Trunk Juno. 
3 Rcdford, 
6 Fisher's. 

Elm wood. 
Q Liionia. 

13 PI jmouli. 
19 Salem, 

14 South Lyon. 

3 Brighton. 
:6 Genoa, 

i2 HoweU. 
1 7 Fleming. 
lO Fowlerville, 
i5 La Roy. 

1 WilliBmstca. 
Q iMeridan. 

9 Okamos. 

15 LanBing. 

16 North LanBing. 
i2 Delta. 

i4 iQgeraoll'B. 
'7 (irand Ledge. 
'2 Eagle. 
« Danby. 
19 Portland. 

4 CoUins. 

!2 Ionia. 



ChiuKgo & West H 



dUKU Bkllrasd. 



13 a. Maeball. 

IS b. Carb. 1. s. 

14 a. Parma a. a, 
11 c. Coal Meaa. 



10 Palmer's. 

[8 Cbadwiok. 
16 Kiddville. 
tl Green TiUe. 



Coloma. 

WaterTliet. 

Hartford. 

Bangor. 

BreedsviUe. 

Grand Junction. 

RennsTiUe. 

Riohmond. 

Holland. 



Holland. 
Zeeland. 
HudaonTillfl. 
Grandyille. 
Grand Rapida. 



14 c. Coal Meas. 



Corf. (?) Sand Dunea 
10 b. Lit. TraTerae.(7) 

11. BUDHI. 



Hollatid. 

OliTe. 

Robinson. 

Nunica. 

Fruilport. 

Muskegon. 



13 a, Marshall. 



Muskegon. 
B. R. Junction. 
Twin Lake. 

HoltOD. 

Fremont Centre. 
AOyton. 
Morgan. 
Trayerae Road. 
Hapide 



Muakegon. 

Whitehall. 

Montague. 

Shelby. 

Meara. 

Pent water. 



13 b. Curb. limeatDne. 



14 c. CI. Meaanre." 



13 b. Mich. SalL " 
13b.Car.l.8.,eite' 
BJTe deta'ed lab." 



Orand Baplds, Navnygo A I.alie Shore 



ChlosKO A West MIoIiIeui Bkllinwl. 



Chicago. 

New liuffalo. 
7 Chickaming. 
10 Tfdj. 
16 Bridgeman. 
16 Morria. 
SOISteTeaBviUe. 
S8St. Joseph. 
SOjBmton Harbor. 



9. Coniif.B. Dunes." 



Grand Rapids. 

Alpine. 

Sparta. 



Newaygo. 
Croton. 
Morgan. 
Big Rapida 



4 c. Coal Measnre." 



trolt, Hillsdale A S. ^ 



OlYpsilantL 
11 1 Saline, 
nlsridgewat^r. 
2S Mat) Chester. 

4l\"flQ04B*0Cl'i. 





Chlcgo A Grand Trunk lUUroad.- 




mud. Att. 




nucd. Alt. 


44iSomerBet. 


13 n. Marshall. 


34 


Imlay City 


laa.MarshalL •" 


49ljerDme. 




39 


Attica. 




53 


North Aduna. 




46 


Lapeer. 


13 b. Mich, salt "» 


61 


Hillsdale. 


"OulcropefoBB.'"" 


63 


Elba. 


13 b. Carb. 1. B. "" 


66 


Banker's. 




57 


Davison. 


14 a. Parma a. 8. "• 




Reading. 
Camden. 


11. Huron. '"o 


83 
87 
96 
100 


Flint. 

Durand. 

Bancroft. 


f 14 c. ConlMoBBuroa, 
INotworkad. »" 


CMuco A OnadB SoDtlurn BkUroHl. 


Ho. Coal Mea8."s 

. Borne eipoaiires,,,, 

but not worked., T, 


OJFavette. 
7 Morenoi. 
13 Weaton. 


11. Huron. 




112 


Trowbridge. 


14 0. Coal Meas.'" 
\Slighllyworked.'** 


17 Fairfield. 


10 b. Lit. Traverse.'" 


116 


Lansing. 


20 Ogden. 




120 


Millelt's. 


14 a. Coal Meaeurea. 


2d'Bli9Bfie!d. 




125 


SevaBttipol. 




82iDeerfield. 




127 


Polterrilie. 




36iPetflr9biirg. 
40 1 Dundee. 


9. CorniferouB. "■ 


134 
142 


Charlotte. 
Olivet. 


14 a. Parma Band a. 


42INorthRBms»ille 


" exl. quftiTiea. 


147 


BeUevue. 


l31).Car.Ls„quar.foa. 


47;Maybee. 


152 


Madison. 


13 b. Michigan salt. 


SOEieter. 
55; Carlton. 


;'^ 


160 


IJattlB Creek. 


r 13 a. Marabalt, out- 
t cropfoBail. *" 


67iBrrttr Hill. 
61'Flat Rock. 




170 


Cliraai. 


13 a. Marshall. 




175 


3 sou 'a. 


11. Huron. 


67:Slocuni Junction 




179 
183 


Indian Lake. 

VickBburg. 

Schoolcraft. 


;; ,^, 




189 


„ 


0:Detroil. 


10b.Lit,Tray«Be.«" 


200 


MaroeUuB. 




2|M. C. Jimotton. 


11. Huron. 


204 


Volinia. 








10 b. Little Traverse. 


209 


Jameatown. 


10 b. Little Troverae. 


12 


Wj&ndotM. 




213 


Caeaopolia. 


9. Comiferous. 


16 


Trenton. 


9. Comiferous. "• 








17 


Slocum Junction. 


" 




(Continued 


in Indiana.) 


IS 


Slony Creek. 


f " and;. L. Held. 
■\ est. eipoB. & quar. 


SaRinaw Talle; ft 


Ht. I.aalii Ballwar. 




OiKhxI Rmrinnn' ' 




^20 


Monroo. 


6. Corn. S, 7. Heldberg 


2 


Saginaw. 


14 0. Coal Meaaurea. 


26 


La Salle. 


9. Comiferoufl. cOl 


6 


Tittahawttsse* Jo 




80 


Vienmi. 


■■ t! 


9 


Swan Creek. 




34 


AleiiB. 




Graham's. 




40 


Toledo. 


?b^. 


12 
16 


Sand Ridge. 
Hemlock. 






" 


106'PortHucoD. 


11. Huron"" 


^■"5 


22 
26 
28 
36 


Porter's. 
West Mill. 
Wheeler's. 
Breckenridge. 
St. Louis. 
Elm Hall. 


1) 


207 Smith's Creek. 
217.Bidgeway. 
223,Now H«van. 
237 Mount aemenB. 
250 Milwuukee Juno. 


i! '01 




;: 


255, Detroit Junction. 


CtalcKKO A North 


we«tem Railroad. 




10b.L.TraT. 
DriftoverlOO 


1^ 


Gr<.on Bay A La 


ko-Sup^rinrLins. 


assloetroit. 


Chioago, 111. 


(See WiBconain.) 


1 


feet deep. 


264 Menomonee. 


4 a. Trenton. 






273 Little River. 
279,Wallaoe. 






,. 


OiPort Huron, 11. Huron, "» 


•• 


4 Gd. Trunk Junot. - "" 


291, Gravel Pit. 




10 Thornton. " 


295lBagtey. 


\ ■* 


IsJEmmet. " "^ 


302,K.lDmRn. 


\ 




Gsjwo. / 


3 a. Afsrshall 


'" 


3Ck 


iSpttulOLinj, 


\?,ii..r.(.\cvlCTwa. 



1« 


AN AMEBICAN GEOLOGICAL BAILWAT OUIDK. 
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„..^o^^:X.Vir' 




MIotaKwi A Ohio Ballroad. 


up* nor Line— On AIL 




810 


B»rk RiTBr. 


3 a. Caloifemm. 


loe 


Cereaco. 


18 a. MarahalL ••> 


821 

828 


Ford EiTBT. 
Eacanaba. 


1 a. TreulDU. 


114 


Bflttlc Creek. 


{«,.;■ °°*";!? 


831 


FUt Rock. 




128 


AuguBta. 


18 a. Marshall. '<• 


833 


B.? Biding. 








/ 


887 


MtlBOIl. 








\ Rare expoaures. 


810 
846 


DajBlliTBr. 
BeoTBr. 


" 


m 


Richland, 


fl3a. MarBhall.(7) 
\ No eipoaureB. 


8S2 


Maple Ridg*. 




14& 


Monteith, 


13 a. Marahftll.!?) "« 


857 


ContrBTillB. 




149 


Fisk. 


•■ (?) 


8B2 


Helena. 


8 a. Calo, 8 o. Ch^tj. 


161 


Kellogg. 


f 11- Huron. Nocoiv- 
\ Tflnient eipoaars ' »• 


86g 
870 


Uttle Lake. 
Smith MiDB Judo 


2 b. Lake Superior a. B. 


16« 


Allegan. 


882 
881 


CttScadoJunotioB 
Qooaa Lake. 












889 


Kegaunee. 


r 1 b. Ennm, Ii«d 


(t:«t8HKinawDlW=lon.) 


893 






11. Huron, under 


401 


MarquBttB. 







Port Huron, 


LacuatrinB. Buried 


411 


L'AoBe. 


2b. L. Superior B.«.«<" 




!5 


Oratiot Centre, 
Kingalej. 
Saginaw Junol'n. 


trees. 


Murqnetta, UonKhto 




11. Huroa. <i« 


~\ 


HarquBtte. 




!i 




BancrofL 




20 


Green's Comera. 




7 


Morgan. 




25 


Brock way Centre 




8 


EaglB Mills. 




33 


Yorks. 


13 a. MarshalL 


12 




" IronMlnea.!*" 


37 


Brown 'a City. 




IB 


Ishpeming. 


'■ Eiten.Miii. ••« 


46 


Marlette. 




SI 


GrMnwood. 




60 


Clifford. 


13 b.Mieh. Salt Group 


sc 






69 


Mayville. 


13 b. Carbon, 1. a. 


S6 


Hnmlwldt. 




72 


Juniata. 

D. & B. C. Juncl 

Vasear. 


14 8. Parma b. b. 


"85 


Republic. 


" IS 10 


llo-CoatMeasureaC?) 


"81 


Champion. 


■■ IronMineiL'"' 


,. „" l;> '" 


88 


Miohigamms. 




83 


Fraukenmoth, 


\ Lacnalrine. 


47 


Sturgeon. 


1 a. Laurenlian. "*' 






66 


Palmer. 


I b. HuroDian. '"' 






flic. Coal Meuum. 


63 


L'Anse. 


2 b. L.Bup(ir. B. a. •"■ 


91 


East Sagisaw. 


\ LacustHne, lOOfeet 


63 


Hancock. 


rS-l. EcuptiTsrockg, 






I Many brina -wella. 


S3 


J with BatiTB Copper 








( Mines. »»' 


iSand Beach Diviaion.) 


Hlohlgui A < 


hlo Ballroad. 





Port Huron, 


r « S 11. Huron. 





Toledo. 


f Deep Lftoufltrina do- 
\poBitsoTer9.Conu£ 


16 
20 


Grant Centre. 
CroBwelL 


11- ii iii 


23 


Dundee. 


9. Comireroaa. 


82 






83 


Britlon. 


11. Huron. No«xp«. 


45 




£|^ 


84 






52 


Palms. 




88 


Cambridge, 


*" 


70 


Sand Beach. 


^11 - 






60 


Adaison. 


13 %. Marshall. 


(ALmoot dvialon.) 


G7 


Jerome. 






70 


Moieow. 


t eipo., fosBil casta. 


OlPort Huron. 

4 G. T, Junot'n.1" 


[ilMRl 


75 




13 a. Mar. Quarry'"* 


llBura'B. 


ll.l'STi 


79lFula3ki. 


" EipoB. "*• 


16 Lamb's. 


"1 SI 3 34! 


eSHomet. 


13 ft. Marshall, "i* 


M^iam^va. U-;;^^5-|£ So 


lOOM 


arsfisU. 


/ " Old qtittlrj 
IfiUed. " 


\i 




-^^ *.l&M*lii, 



Forts 



n A HDrltaweatem It. B 



Port Huron. 
62 Palms. 
eO Tyre. 
70 B»d Aie. 
TT'Filion. 
STPortAoPtin. 



Grand Sapldt A JndlaiiH 



426JPet0Bky. " 

42G Baj Viow, •' 
486 AlansoD. 

460 Maolcinan City. 



H9!Gaylord. 
127lVBndorbili 
ISSiWolyerme. 
leolHulletLake. 
166 ChebojEan, 
182] Maekinftw City. 



10 b, Little TraTOrae. 
9. CorniferouB. 

" OutoropB. 



Detroit, Haeklfutw A Harquetto Bsllnmd, 



10 Palms. 
!3 Jobosoa. 

!T Trout Lake. 
;7 Hendrie. 

15 Newberry. 
4 McMilloD. 
'6 Seney. 

4 Driggi. 
>1 Creighton. 

I Jerome. 

>9 MmuBiog. 

■2 Au Train. 
17 Book River. 
12 Deerton. 

11 While Fish. 

16 Sand BiTcr. 

17 ChoooUy. 

II Marquette. 



OiRidgeway. 11, Huron. 

25 p. & B. C. Cross. 13 a. Marshall. 
3G Pontiao. 1 " 

39 OrebonJ iakft / " 



19. CorDifsrouB. Fine 
eipoBurSft Salina 
Gypsum near, 

6. Niagara Unte. 

Cab.L.BuperiorB.e 
i Cliffs. Fine expoa 
[ureaonQnindla. 
2 b. L. Superior h. b. 



Onad Trunk BaUroad. 



a b. Mich. Salt Or. 
14 a. Parma e. 1.(7) 
Coal Meaanres. 



MlehtBan Central Railroad. 

<Boulh Ha«ii Division.) 



Alamo. " 

Kendttll'g. " 

Pino Grove. '' 

Barlamont. " 
Columbia 

Lacota. 

South Haven. » ' 



1 Huron. ' 

J a a u g 



CUoaKo & XortliweiiterQ Railroad. 



•,x 



Cedar. 

Wauceda. 

Sturgeon. 



Flor. 



;nce, Wie. 
Stager, Mioh. 
Mastodon. 
Panola. 
Crystal Falls. 



Bnile. 

Armalrong. 
Palatka, 
Slambaugh, Mioh 



: b. L. Superior 
b. Horonian. 



Lili: 



r A Orand Trank K. B. 

f Beep Laonstrine, 
I. OTer 9. Comiftrmu, 

^omiferona. 

lornif. Quarries nr. 

^ MarehalL 

b. Wich. Salt Gp. 
f Deep (204 ft.) Drift, 
J ovur 13 b.Miehigan 
( Salt Group, 
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LIST OF THE QEOLOQICAL FORMATIONS FOUND IN INDIANA." 



20. Quaternary.' 


13 b 


Upper Sub-Car bo nifer's 


5 c. Niagara. 


14 c. Upper Coal Measures. 


13 a 


Lower Sub-Carbo nifer's 


5 b. Clinton. 


14 b. Middle Coal MeagurES. 


9-12 


Devonian. 


4 e. Cincinnati. 


14 a. Miltstone Cril and Low- 








er Coal Measures. 








MlDblEan Central RoJlrowl. 




i:.alce Bhorx ft Mlchlgfui Sonllieru B.B. 


Ma. 




Ma. (Air Line ilivlainal— Cbniinued. Alt. 





Cliioago. 


(See minoia.) 


~B1B 


iTIConinna. 


9-12, Devouian. »" 


23 


Gibaon's. 






50 Sedan. 




29 


Tulloaton. 






54 Waterloo. 




3o 


Lake, 






62 Butler. 




44 


Porter. 






69Edgerton. 




50 


FumesBTille. 
New Buffalo. 




"^ 


1 (Continued 


in Ohio.) 


66 






(Conlioaed io 






(Chicago Dlviaion.) 


(JolieC 


D]vlsi™.) 




~0 
84 


Chicago. 

Mich. Cen. June. 


(See lUiuoiB.) ". 
5 0. Niagara. 





Lake. 
Ross. 
Djer. 
JolUt, ni. 


5 c. Niagara. 


111 


V. 
45 






60 


L.N.A.&C.Juno. 




{See Illinoifl.) 


M. 


58 

72 


Wellsboro. 
Walkerton Juno. 


9-12. Devonian. 


(WeatctuTivL-iou.) 


B. 




Bremen. 






!Ofi!Milford Junction. 







Chicago. 




Tm 


110 


Syraouse. 


<l tTD 


14 


Colehour. 


5 e. Niagara. 




118 


Cromwell. 




SO 


muer'a. 








Albion. 




41 


CheslerWn. 






138 


Ayilla. 




4o 


Burdick. 






143 


Garrett. 




49 


Otis. 






lie 


Auburn Juno. 




61 


HolmeaviUe. 






147 


Auhum. 






Rolling Prairie. 
Kew Carliele. 
Terre Coupee. 


9-12. DeTonian. 


i;i 


103 


Uioksville, 


" 


GO 
73 


PltttbniK, Fort W>jne & ChleiiKO B. B. 


75 


OChieago. 


(See Illinois.) =!» 


80 


Warren, 






IGSheffield. 


5 c. Niagara. 


86 


South Bend. 






20 Caasello. 




90 


Miahawftka. 






24 Clarke. 






Oaceola. 






31 Liverpool. 




101 


Elkhart. 




fo. 


37 Wheeler. 
44 Valparaiso. 
53>anatah. 

78 Done] son 


•" 


(AlrLiae DiviBion.) 




O.Elkhart. 
; 10 QoBhen. 


9-12. Devonian. 






' 18 Millorsburg. 






84 


Plymouth. 


" t;»i 


26LigoDier. 






95 


BourhoQ. 




80|Wa,wakB, 






99 


Etna Green 




84 Brim field. 






104 
109 


Selby. 
Warsaw. 


'.! 



* FODT.flfthg of the ( 



IS iacorered with drift. It Is 90 feet to the rock Id ladianapoll). 



w Xotet No. 62 Ohio uid Wo. 82 West Vi^lnla.) 



T^ttibuTK, 70Ft Wayne A Cblugo B. B.— 


FtttabDrK, CIncinna 


a * at. i^uii. H. B — 


Me Omt 




Mr. (Second flivis on.)— Cbntmuei. AIL 


U5 


EosoiuakD. 


0-12. Devonian. 


162 




5 0. Niagara. ■*> 








169 


Upland. 






122 


Lerwill. 




176 


Hartfonl. 






129 


Columbia. 




166 


Dunkirk. 






140 


Areola. 






Red Key. 






148 


Fort Wayne." 




193|Power'B. 






168 


Maples. 




197;iiidgeTi!la. 










in Obio.) 


21)0;Deerfield. 






FlttabDPg, Cincinnati & St. Louli U. K. 

(Firct Diifisinn.l 


203 Warren. 
210 Union. 




il". 


1 (Continued 


in Ohio.) 










Cumberland- 
Philaddphia. 


9-12. Devonian. "» 






11 


(Columbus, Chicago A Indians ContraJ Division.) 


17 





Chicago. 




31 


Greeufield. 




117 




9-12. Devonian. "" 


26 


Cleveland. 




122 


Auoka. 




ao 


CharlottBville. 




127 


Walton. 




84 






130 


Lincoln. 




86 


RayaviilB. 






Galveston. 




B8 


Ogdea'a. 


5 0. Niagara. 








89 


Dunreitb. 




145 


Tampico. 


6 c. Niagara. 


44 


LewisviUe. 




149 


Nevada. 




51 


Dublin. 




182 


Windfall. 




53JCambridge City 




157 


Curtiaville. 






lei 


Elwood. 




efllcenterriUe.'*'^ 


4 0. Cincinnati. 


166 


Franktoiu 








171 


Florida. 




74 New PariB.' 




175 


Andareon." 




79 Wiley's' 










(Continued 


in Ohio.) 


184 
187 


MiddlBtown. 
Hone J Creak. 


5 c. Niagara. 












190 
195 


Sulphur Springs. 
Junction. 







Ciiicago. 


s,> 




20 


Daltoi. 


5 c. Niagara. 


197 


New Caetb. 




27 


Lnliling. 
SharaTiUe. 




201 


Aehknd. 




84 




204 


MiUville. 




41 


Crown Point 




208 


Hagerstown. 




47 


CftSBviUa. 




215 


Washington. 




61 


Hebron. 






Centraville Pike. 




61 


KoQtt'3. 




224 


Richmond.' 


4 0. Cinoinnati. "' 


67 

77 


La. Crosae. 
North Judson 


9-12. Devonian. '" 


(Indianapolis & Vineeaofa DlvisioD.) 


91 


Winamiio." 


rij 





Indian apolia. 


9-12, Devonian, "" 


S7 


Star City. 




4 


Maywood. 




101 


Boaedttle. 




8 


Valley Mill. 




105 


Rojal Centre 




11 


WcBt Newton. 


13 a. L, Sub-Carb, "" 


111 






12 


Friends wood. 




117 


Logflnaport, 




lb 






121 


Anoka. 


9-12. Devonian. '" 


18 


MathewB'. 




127 


Onn-ard. 




20 


Brooklyn. 




132 


Bunker Hill. 




23 


Centerton." 




140 


North GroTe. 




2b 


Hastings. 




142 






80 


MartiiiavillB." 




145 


CoaTBMB. 




33 


HyndB. 




148 


Mier 






Pamgau. 




167 


M-wLon. 


■ic Niapn™, 


44 


l!,io,„,r(.'7 


13 h V anh-Cnrh,!" 



1 Glacial iDarklngs. 

I. Crowdad with foBlli of Lower Silcri 

a, Blcili In fottilt, DBVOotaa and Up. 8 



*. ITe-hislorio mound« 

fi. Coalffiutt*. 

6. QeiQa^aiL IqmXU. 



aoo 
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Wabttth, St. LonJii A Fnciao R. B.— Qm, 

Ms. (L. M. & B Dlk'InioD.) Ait. 




fiS 


Spenaer."'*" 


13 b. U. 8ub.Carb."' 





Lafayette Juno. 


13 a. L. Sub-Carb. "■ 


62 


Freeitom. 




8 


Porter's. 




SB 


Farmer's. 


14a.MinBtoneGril.'" 


10 


Montmorency. 




71 


Worthing'n.* • ■ ^ 


f 14o.Milla.Gr.il4b, 
\ L. Coal Meat. "> 


21 
^3 


Templelon. 
Oxford. 


14b.L.Coo,IMea8. «'> 


78 


SwittCity."- 




29 


Boswell. 




82 


Lyons. 




87 


Ambia. 




87 
S7 


Maroo.'* 

EdwardBp-t."»'- 

BruoeviUe. 










14o.C.Coa!MeaB.»" 




108 




Cincinnati. 




117 









Indianapolis. 


9-12. Devonian. '" 


J>etrplt J» Bol Blver R>lIroad. 




I 


Porter's. 
Montmorency. 


18 a. L Sub-Carb. "■ 





Logan aport' 


9-12. Devonian. 


•• III 


18 


Denver. 




13 


Otterbien. 


18 b. L. Sub-Carb. «■• 


21 


Chili. 




18,Temp!eWa. 


14b.L.CoalMaM.«" 


27 


Roonn. 




23 Atkinson. 




8S 


Lakcton. 




28:Fowler. 




87 


N. Manohestei; 




SSIEarl PaFk.i" 




46 


Collamer. 




4]Raub. 




47 


South Whitley. 
Tajlor'fl. 
Columbia City. 
Collin's. 


:: ;;: 


46 Sheldon. 




61 
G6 




62 





Indiana. 




66 


Cherubuaco. 




14 


BrowQaburg. 




70 






If 


Pittflbom. 


13 a. Lower Sub-Carb. 


74 

76 


c''lL'cmsaing. 
Cedar Creek. 


!! 


27 


Listen." 
Jameslown.' ' 




ei 


Auburn Junolion. 






New Roaa. 


13 b. Upper Sub-Carb. 


82 


Auburn 




44 


CrawfordavillB" 




ae 


Mooreeville. 






Wajncto'n.'"'** 


14 a. Millstone Grit 


S3 






66 


Veedersburg. 


14a.Millfl.GL&14b.L 










Covington.' »••" 
Danville, 111.1 < 


14 c. " CoalMeae. 


Wmbiuh, St. LoulB & FBOIflo Kullroul. 


85 


14 0. 


(LdW Toledo. WBlMsh A Waste™ E. E,) 




(Continued in Clinois.) 


Toledo. 






88 New Haven. 




apollt BaJUroELd. 


94 Fort Wayne, 


5 c. Niagara. "• 


(ladianapollB tlicij^ioa.) 


109 Roanoke. 
118 UimlingKin. 






7M 





iDdianapolifl. 


9-12. Devonian. '"■ 


18! Lagro. *i 










136WBbMh.' tj 




14 


Oakland. 




150 Peru.' 




16 


MoCord'fl. 




167 WaTBriy. 




21 


Portville. 




166 Logauaport" 


f9-I2.Devonian,I0b. 
\ HamiKoQ. ""> 


3f 


Pendleton. !*•" 
Anderson.*' 


5 c. Niagara, '"> 


180 Bockfield. 




41 


Chesterfield. 




186 Delphi." 


<> 


43 


Daleville. 


» s,o 


196 Buck Creek. 




48 


Yorktown. 




208 Lafajetle. 


13 a. L Bub-Carb. "" 


54 


Muncie. 




213 West PoinL 




60 


Selma. 




226Attioa." 


14 a Mills. QriL "" 


67 


Farmland. 




288 West Lebanon. 




76 


Winoheater. 




242 State Line. 


14 G Mid. Coal Meaa, 


84 


Union. 






in Illinoie.) 




(ConUnued 


in Ohio.) 


8. Upper SUurtan and DevootantoMlta. 




11 GiMisI marltlnga. 
13. Coal measure fosalls. 


a. i>sotameR>»uidbl«>k«l*ta. 


Ja 1 


Trmandknolla. 






i. DevoaSulw^ 





iDdlanapoUi A St. I«nla B>lln»d. 




Ms. 




Ma. Oml 





2 


Indianapolifl. 
Sunny side. 


9-12. Dayoaiao. '" 


761 Oleo wood. 
&4KuahtiUe. 


6 c. Niagara. 




IS a. Lower Sub-Carb. 


9l|Arlington. 




( 




98|MorriBlowii. 


»-13.I>eT.ga.Cor."> 


12 








16 


GBBtOD. 

DBnTilla. 
Hadlej. 


: ... 


123|lndianapolia. 


I0» 


19 




23 





Ciuoinanti. 


(Bee OUo.) 


27 
31 


Reno. 
Malta. 


13 b. Upper Sub-Carb, 


18 
20 


Valley Juno." 
Eliiabethtoim. 




32 


DarwiD, 
QreanoMtla. 


rl8b.C.8ub-Carh. & 
\ 14 a. Mills. Grit 


25 

26 
33 


Uiwreuceburg. 
Guilford. 


4 0. Cincinnati. »" 


44 

48 


Fbih. 
Lena. 


" 
14 a. MillBlone Grit. 


3^ 
40 
42 
46 
48 
51 
54 
60 
62 
65 


Hanaeira. 
Barman's." 
Weiaburg. 
Sunman'i. 

fS:" 

BateaTtUe. 
New Point. 
Smitli'B Crosalng 
McCoy's. 


" 


63 
6B 
61 
64 


Carbon. 
Perth. 

Fountain. 
Grant. 


14 b. Low. Coal Meaa. 
14 c. Mid. Coal Meas. 


6 0. Niagara. ^''' 


67 
69 
72 


Markle. 
QrftYBi Pit. 
Terre Haute. 




;: Z 


Bt. iMolm. TandkUB 


Torre Haut* A In- 






BatlroBd. 


7^ 
78 


Greenaburg. 
Adama. 
St. Paul." 




Ollndiaoapolia. 
4|Fairyiew. 


9-12. Deyonian. "" 


.'! Ill 




18 a, L. Sub-Carb '" 


81 


Waldron." 




14 


Plainfield. 




84 


Preacntt. 




17 


Cartersbiirg. 






ShelbyTille. 


9-12 DeToniaa. '•• 


19 


BelleTille. 




95 


Fairland. 




20 


Clayton. 




99 


London. 




26 


Amo 




100 


Brookfield. 




28 


CoatBTille. 




102 






Si 


Fillmore. 


18 b. U. Sub-Carb."' 


106 


Gallaudet." 






Qr'ncaBlle.'"*' 


13b.414a.Mills.Qt,"* 


116 


Indiauapolis. 




4i 


Hamrick's. 


14 ft. MillH. GriL ■"» 


125 




13 b. Up. Sub-Carbon. 


47 


Reelsville. 




130 


ZionsTiUe. 




60 


Eagle's. 




135 


Whiteatown. 




63 


HaTmo^y. 


14 b.L. Coal Meas." > 


138 


Ualmes. 




64 






143 






57 


Brazil."'*' 




148 


Hazelrigg. 




60 


Williftma. 


14c. M. Coal MeBB.'"" 


152 


Thorn town. 




62 






157 


Colfax. 




65 


SeeieyfiUe. U„ 




163 


Clark's Hill. 




73 


Terre Haute, ) 


1B» 


16a 

171 


Stock well. 
Culver's. 
Lafayette. 


" 


CliiiTliuiBU.H>mlltoii 


& liidluapDilTB. £ 







Cincinnati. 
MoGonigle'a. 


fSee Ohio.) 


17i» 


Its 


25 


JoCreriDD, MsdiiDn 




32 


Indianapolis. 


9-12 Devonian. "» 


89 


Oiford. 




7Southport. 




44 


Coneee Comer. 




11 Greenwood. 




62,Lilierty. 




ISIWorthaville. 




eeiBrownavnie 




15lWhiteland. 




661 Conn era ville. 


5 c. Niagara, "" 


■20FrFinkliu.»ti 


TU 


U. Good tOMils. 




19. Haalthy eumntt 








20. CoUette GlKi.1 Ri 


erbed. 




uitoulls; sODdquairlaB. 


il. Lo'flaiB^lvi'c^tatoi 


lAa. 


1& 


LowMBaiaHiibttl 


If. 


21. 


OeoAaa. 





20S 
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(DfD.) 






Ma. a^alinutd. Al(. 


Ms, Cantiaued. Ait 


23 
31 


Amitv. 
Edinhurg. 




y-12. Devonian. "' 
13 ft. L. Bub-Carb. "< 


165'Montgom8ry'8.5' 
173 Waahington." 


14 b. L. Coat Mra. 
14c. Mid. CI. Mrs. *" 


85 


Tajlorsville. 






180 Wheatland." 




38 


Lowell. 






185 Richland. 




41 


Columbus. 






191 VinoenuBS." 


11 d. Dp. Coal Mrs. 
in niinoU.) 


.46 
48 


W ilea born. 
WayGBSTine 
JoneBvillE, 
Roekford." 




:: i:: 


(Continued 


62 
57 


Fort Wayne A Jaeluna Ballraad. 


69 


Sejmoar. 






(L. S. 4 M S.) 


U 


Chestu'tR'ge 












6U 







16 


Fort Wayne. 
New Era. 


e-12. Devonian. ■"' 


7] 


CrothBraT'le. 






23 


Auburn. 




75 


AuHtiQ. 






28 


Waterloo. 




77 


Marshfield, 






33 


Summit 




82 


ViBGHfl. 




13a.L. 8ab-Carb. "» 


37 


Pleaaant Lake. 




69 
S3 


HenryviUo. 
Memphis. = " 
SBllBraburg. 
Jefforaonv'le 




lJ-12. Devonian. *'» 


42 
50 


Angola. 
Fremont. 


". 'Z\ 


100 






54 


State Line. 




108 




16 1 




(Continued 


inMiohigau.) 


Ohio & Hl«al><lppl BailroBd. 


Grand BaplO. & IndUna Ballroad. 


OlCinciQnati. 
2lSILttwrenoeburg. 


(See Ohio,} 




27-:, 

280 


Sturgia. 
La Grange. 


(See Michigan.) 
9-12. Devonian. "> 


26 








290 


Valantina. 




3i 


DiUsboro. 






296 


WolcflttTille. 




87 

40 


Cold SpriogB 
Moore'a Hill. 




" 


297 
304 


Rome City. 
KendallTille. 


" *!° 


42 


Milan. 




310 


Ayilla. 




45 


PieroeTille. 




314 


LaGtM. 




47 


Delaware. 




320:Huntertown. 




62 


Oagood. 
Poaton. 


5 c. Niagara. "o 


333 Fort Wayne. 


'" 


6U 




68 


HoUon. 




ClnoUinatl, Blotunond A Fort W&yne 


ti2 


Nebraaka. 








Butlerville. 
North Tenion. 51 
Hardenburg. 
Fleming's. 
SeymDur. 
ShieldB' Mill. 


9-12. DeTOnian. "' 
18 a. L. Sub-Corbon. 




73 
79 
83 


333 
338 
364 

3ao 


Fort Wajna, 

Adams. 

Ducatur. 

Monroe. 

Berne. 

Geneva. 

BrianL 

Portland. 

Ridgeville. 


9-12. Devonian. 

5 c. Niagara. "' 


98 
101 
106 
111 
Hi 


BrownatowB." 
Velonia. 
Medora. 
aparkaville. 
Ft, Eitner." " * 11 




iiTO 
374 
381 
39i 


;: :" 


117 
121 
127 

133 
139 


SooHilla. ' 
Mitohell. 
Georgia. 
Huron."*" 


13 a. and 131). 

13 b. Up. 8ub-Carbon. 

13 b. &14b. Millfl.Gt. 


lOS 
409 
416 
418 
122 
424 
(Co 


WinohestBr. 
Snow Hill. 
Lynn. 
Newport. 
Haley. 
Parry. 
Richmond, 
ntinued in Ohio 


" 


150 
15S 


ShoaU." 
rinrk'a." 


14a.&Hb.L.aMr.«'" 
11 b. L. Cual Mrs. =" 


Ic. Cinoinnati. "' 
Cinn.Rich.&Ch.R.R.) 



aa, Gw)4 &il>':Bi\>oii:iI.toBA\t»»d. Oolitic sd 



Fort Wa7iui.Mlmcl<i A OlnolimBtl B. B. 


Wab».h, St. Louis A Faolflo Kalhrmr- 


Ms. Alt. 


Ma. Ca^lmued. AIL 





Fort Wayne. 


9-12. Devonian. "« 


85 


Deed's. 


9-12. Devonian. 


8 


Wibasli Jluio'n. 










7 


Ferguaon'i.. 




90 






11 


Sheldon. 




93 


Wagner's. 




14 


OsBian. 






Rochester. 




19 


EagleTille. 




102 


Sturgeon. 




S4 


Blufflon. 


6o.KiBgara. «" 


lOS 


Tiosa. 




86 


Keyatone. 




105 


Walnut 




se 


Monlpelier. 




108 


Railsback'a. 




47 


Hartford. 




110 


Argos. 




£4 


Eaton. 




118 


Plymouth. 




es 






125 


Tyner. 




71 


McGowan'a. 




128 


Knott's. 




75 


SpriDgport. 




132 


WalkcrWa. 




78 






136 


Kankakee. 




eo 


N. C. Junction, 




141 


Stillwell. 




83 


New CttBtie. 




148 


La Porte, 




eo 


New Lisbon. 




155 


Webbera. 


6 c. Niagara. 


9« 


Cambridge City. 




161 


Michigan City. 




98 


MiltoB. 


4 0. CinoinnaU. 










108 
108 


Beeaon's. 
ConnorBTille. 










5 


Princeton. 
Lyle'3. 


14 c. U. Coal Mrs.**' 








10 
11 
15 
10 
27 
29 


Mount Carmel. 
C. & V. Junction. 
Brown's. 
Bellmont. 
Crackle's. 
Albion, m. 


{Sob Illmoia.) 



13 


Andereon June. 
Aleiandria. 


8.0riak.&,9c.Cor.«»-» 
5 0. Niagara. >J» 


84 
64 
69 
90 


Marion. 
Wabash. 

Warren. 
Milford. 




;| 


103 


Laolivllle, Hfw Albany A ChtoaKO B. R. 


116 


Goshen. 
Elkhart. 


:: III 




126 





New Albany." 


J 9-12. Devonians 13 
\a. L, Sub-Carb. *" 




Wsbash, St. I^nls « Fnclflfi BnUnay. 



12 


Smith's Mills. 
Wilson's. 




~0 


Indianapolis. 






6 


Malott Park. 




18 


Providence "• «" 


13 a. Lower Sab-Carb, 


11 


Castleton. 




23 


Pekin. 




16 


FiBher'B. 






Farabee's. 




17 


Britton'a. 




30 


Harristo'n."'*"' 


ISb. D, Sub-Carb.'" 


22 


Noblearille. 




3fi 






28 


Ciaara. 




40 


ilitchcock's. 




81 


Aronditt. 




45 


Campbellsburg. 




34 


BuBBB ViBta. 




47 


Saltillo. 




40 


Tipton, 


6 0. Niagara. "»' 


52 


lAncaster. 




42 


Jackson'a. 




56 


Orleans.'"" 




46 


abarpaviUe. 




61 


Mitchell," 




49 


Fairtieid. 




65 


Juliet. 




61 


Kokomo. 




71 


Bedford."'" 




59 


CasavillB. 






Salt Creak. 




SI 


Bennett'a. 




82 


Outhrie." 




63 


Miami. 




85 


Harrodsburg. 




67 


Bunker Hill Cr'g. 




89 


SmithTille. 




75 


Peru. 




92 


Clear Creek. 




81 


Courtoc. 




97 




'" 


83 


Denver. 




101 


Wood Viird. 
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]x>aisvllle. New Albany 4k Ohioago R. B.— 


Ihransvilto 4k Tenni Haute Bailrcmd. 


Mb. Qfntinued, Alt 


Ms. 


Alt 


104 


Ellett8ville*e*«a 


18 b. U. Sub-Carb.'" 





Evan8ville.'<» 


14 c U. Coal Mrs 


• 76 


109 


Stine8ville.«« 


u 


8 


Fair Ground. 


<4 




118 


Gosport 


« 595 


6 


Erskine. 


« 




117 


Spring Cave.*' 


«« 


10 


Ingle's. 


« 




122 


Quincy.'* 


« 749 


18 


Stacer's. 


tt 




126 


Oakland. 


u 8 46 


16 


St. James. 


tt 




128 


Cloverdale. 


" 78» 


17 


Haubstadt. 


tt 




184 


Putnamyille. 


«( 687 


20 


Fort Branch.' « 


tt 




189 


Greencastle. 


13b.&14a.U.C.M."* 


24 


King's. 


tt 




148 


Maple Grove. 


18 b. Up. dub-Carbon. 


27 


Princeton. 


tt 


488 


148 


Bainbridge. 


« 986 


81 


Patoka. 


tt 




162 


Carpentersville. 


i< 


88 


Hazelton. 


tt 




166 


Ashby's. 


u 


40 


Decker's. 


tt 




169 


liadoga. 


14 


46 


Purcell's. 


tt 




168 


Whitesville. 


« 874 


61 


Vincennes. 


tt 


417 


170 


Crawfordsville** 


« 741 


67 


John Smith's. 


tt 




176 


Cherry Grove. 


U 


62 


Emison's. 


tt 




180 


Linden. 


« 


64 


Busseron. 


tt 




184 


Corwin. 


(I 


66 


Oak Town. 


tt 




187 


Raub's. 


u 


68 


Oriswold. 


tt 




190 


Taylor's. 


(« 8 64 


70 


Ehrman. 


tt 




198 


Lafayette. 


18 a. L. Sub-Carb. '" 


78 


Carlisle. 


tt 




204 


Battle Ground. 


« 


77 


Paxton's. 


(U c. Middle 
\. Measures. 


Coal 


211 


Brookston. 


11 




216 


Chalmers. 


M 707 


88 


Sullivan." ) 


tt 


688 


221 


Reynolds. 


/ 18 a. L. Sub-Carb., 
t&9-12.t)evonian«»a 


88 


Shelbum." ••6 


tt 




98 


Farmersbu'g J 


tt 




229 


Bradford. 


9-12. Devonian. 


97 


Hartford. 


tt 




287 


Francesville. 


<i 


101 


Young's. 


tt 




244 


Medarysville. 


Mm AAA 


109 


Terre Haute. 


tt 


498 


262 


San Pierre. 


•1 669 


St. Iioiiis & Boatheastem Batlroad. 


260 


La Crosse. 
Wanatah. 


tt 6 75 

6 c. Niagara. " * 


(Louisville & Nashville.) 




267 


• • ••• 


St. Louis. 


(See Illinois.) 
14 c. U. Coal Mrs. 




271 


Haskell's. 


u 


186 


Upton. 
Mount Vernon. 


S6» 


278 


Lake Huron Cros 


l< 


142 


tt 


407 


276 
279 


Westville. 
Otis. 


tt 789 
" 7 65 


164 
161 


Belknap. 
Evansville. 


tt 
tt 


456 

378 


281 
288 


Beatty's. 
Michigan City. 


tt 

u 601 




(Continued 


in Kentucky.) 






Chioaso A Atlaatio Bailwav. 


Chicago ft Easten 


1 Illinois Railroad. 



92 


Marion, 0. 
Rivare, Ind. 


6 c. Niagara. 


965 





Terre Haute. 


14c.Mid.Cl.Meas.*»' 


847 


6 


Ellsworth. 


it 488 


96 


Decatur. 


tt 


820 


11 


Atherton. 


tt 622 


101 


Preble. 


tt 


882 


16 


Clinton.«o*«» 


M 494 


108 


Eirtland. 


tt 


846 


20 


Summit Grove. 


i< 620 


106 


Tocsin. 


9-12. Devonian. 


849 


28 


Hillsdale. 


« 452 


109 


Eingsland. 


tt 


878 


26 


Highland. 


tt 


118 


Union. 


tt 


888 


28 


Opedee. 


it 610 


118 


Markle. 


5 0. Niagara. 


829 


81 


Newport.'* 


It 494 


122 


Simpson. 


tt 


827 


87 


Eugene.' 1 


" 60 7 


127 


Huntington. 


tt 


761 


66 


Danville, 111. 


(See Illinois.) 


181 


Clear Creek. 


9-12. Devonian. 


8>9 


31. Goal measures fossils. 


39. Coal measures and L. 




82. Cares. 


40. Coal K. and fossils. 




33. Roof of coal frescoed with plant remains. 


41. Ancient outlet of Lake Erie. 




34. Ancient outlet of Lake Erie. 


42. Choice lime. 




35. Lower Silurian fossils and glacial marks. 


43. Sandrock quarries. 

44. Elevated plateau. 




36. Beaver dams. 




S7. Prehistoric mounds. 


45. Glacial marks. 




3S. i 


Oolitic amiatone. 




\ 4 


A. Coa\ v^sA^A \ \ivii 


i«i Dct^trainten. foesUs. 





^^ ChlMKO * Atlmnllo lUllw.y. ^^^ 


Ms. Alt 


136 
138 


West PoinL 
Willis. 


" \l\ 


Chicago, ni. 


5 c. Niagara. '" 


142 


New ModiBOD. 




8 






144 

146 
147 

153 


Bolivar. 
Newton. 
Laketon. 
Harrisburgli- 


■; I; J 


13 Sherman. 
19 Blue iBland. 
28 SoiiiJi Uwn. 
25 Thornton. 


• It 


15S 
163 
168 


Akron. 
Hoover' B. 
Roehester. 


;; ::: 


3! 
45 


Redeadale. 
A ins worth. 




174 
178 
180 


Leiler's. 
Maralilaod. 


"•' i\\ 


65 
04 


Valparaiso. 
HagkeU'H. 


". 




71 


WelUboro. 


9-12. Devonian. 


184 
187 
194 


Monte rev. 

Ora. 

AMino. 


;; ;;; 


76 
80 


Kingsbury. 
StillwelL. 


!! '*' 


'• Ttt 


84 


Pish Lake. 


" 


199'n. Judson. 




91 Crum's PoinU 




205 
206 


Mallard. 
Wilder'B. 


.< BiO 


9901iTer'g, 
lOO'South Bend. 


." 


2U 
2-20 


Kouts. 
Boono Grove. 


5o. NUgara. "i 


104!MiBhawafca. 
llO.Gringer'a. 


:: 


222 


Hulburt'a. 






226 


Palmer. 






229 


W infield. 






233 


Crown Point. 


.10 




240 
243 


Griffith, 
fiighlitnda. 


l \\\ 


\ 

9 
14 
18 
22 

31 

41 


Indianapolis. 
Mass. Avenue. 
Belt Eoad. 
Huntar'e. 
Mount Comfort 
Mohawk. 
Mai well. 
Willow Branoh. 
WilkiDaon. 
Keanard. 
Niion. 


9-12. Devonian. '" 


245 
249 
261 
263 
264 
268 
269 


Calumet. 
Hammond. 
Auburn, IlL 
Englewood. 
Slat Street. 
Archer Avenue. 
Chicago. 


I '" 


" 




mil 





Bedford. 


13 b. L. Carb 1. B. «" 




7 






44 


New Castle. 


4 0. Cincinnati, i"" 


12 


SpringvUlB. 


•> 


49 


Masaiok. 




20 








Moorland. 




22 


Dresden. 


14 a. L. Coal Meas. 




LosantvillB. 




24 


RobiQBon'B. 






Modoc. 




26 


Koline. 










28 


Rock wood. 




71 


Lynn. 




80 


Mineral City. 


f 14 b. Middle Coal 
\ Measure. 


76 

79 


Arba. 
Hollandsbufg. 


!! 


SG 


BloomGeld. 




84 


Clark's. 




41 


Switi City. 


tig 


87 


P. C. St at. L. Cpo 


Bfling. " 


47. Larns parfect earthworks anil mounds. 

48. fit, Coui. (wall* pluite, ftleo Keoknk. 


01. St. LoulBlimestoDe; very rl<:h In ro8all& 


B2. Choic«oolttlcllni8sK.aa quarries. 


40. BloolLcoal. 




BO. Bituminous coal. 




61. Nl.^1.™. 




BS. Honl.tLwb«d. 


ee. Knot of coal rich IQ plantB. 


K. Oeodes and Geodlied fosBllB. 


67. BbickslBle. 




B6. Kaotln. 


G9. WyBiidotte''aad other oaves. 








71. Rook houaes. 




1. C<,alii,E..Uaii4-M., 


m 


Saabiuui white gl 


ussaad. 
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liooinville, XivansTUle 4k St. Iionis H. R. 


IiOiiisTille» XiTMisville ft St. I^onis R. B. 


Ms. 


Alt. 


Ms. (Rockport Branch.) Alt 





Louisyille. 







Centryville. 


14 b. Middle CL Meas. 


6 


New Albany. «' 


13 a. L. Carb.k. 8.*»« 


2 


Junction. 




12 


Edwardsville.®* 


13 b. L. Carbon. L s. 


6 


Bradley's. 




16 


Georgetown. 


a 


9 


Chrisney. 




21 


Crandall. 


u 


10 


Miller's. 


tt 625 


27 


Ramsey's. 


it 


12 


Ritchie's. 




84 


Milltown. 


l{ 


18 


Rockport. 




89 


Marengo. «• 


u 










46 


Engli8h.6 9 
Taswell. 


14 a. L. Coal Meas. 


Chicago & Great Southern R. B. 


53 





Fair Oaks. 


5 c. Niagara. 


56 


Boston. ''o 


« 


9 


Mt. Ayr. 


tt 


60 


Birdseye.'i 


14 b. Middle CI. Meas. 


19 


Percy. 


9-12. Devonian. 


66 
75 


Eyana. 
Huntingburg. 


« 
it 


22 
26 


Goodland. 
Wadena. 


( 13 a. Lower Carbon. 
\ Knob Stone. »" 


128 


Evansville. 


14 c. Up. CI. Meas.* ^8 


14 a. L. Coal Meas. 


84 


Velpen.70 


14 a. L. Coal Meas. 


32 


Ortnland. 


if 


91 


Winslow. 


14 b. Middle CI. Mers. 


84 


Wyndham. 


(( 


99 


Oakland. »« 


« 846 


40 


Oxford. 


(( 7 0» 


106 


Francisco. 


14 c. U. Coal Meas. 


46 


Pine Village. 


tt 69» 


118 


Princeton. 


11 488 


64 


Attica. 


tt 522 


114 


E. & T. H. Juno. 


it 


63 


Rob Roy.«4 


tt 


118 


Lyles. 

Mt. Carmel. 


ti 


68 


Stone Bluflf. 


14 b. Mid. CL Meas. 


124 


u 


73 


Veedersburg. 


tt 




• 




80 


Yeddo. 


tt 




e DiviBion.) 




(Evansvill 


Ohio A Mississippi Bailroad. 






(Louisville Division.) 





Evansville.* 


14 c. U. CI. Meas. »^» 


4 


Smythe. 


tt S79 





North Vernon. 


1-12. Devonian. 


5 


Garvin. 


" 8 78 


26 


Lexington. 


(( 


8 


Stevenson. 


It 


40 


Charleston. 


(( 


10 


King's Station. 


tt 


63 


Jeflfersonville. 


tt 


12 


Chandler. 


14b.MidCLMeas.*o« 


66 


Louisville. 


tt 


14 


De Forrest. 


tt 40 6 




17 


Booneville. 


« t91 


New York, Chicago & St. Ix^uis Railroad. 


26 


Tenneson. 
Pigeon. 


14 b. Middle CL Meas. 


(Nickel Plafce Bailroad.) 


80 





Buffalo. 




82 


Centryville. 


tt 


864 


New Haven, Ind. 


9-12. Devonian. '»» 


88 


Junction. 


tt 


871 


Fort Wayne. 


« 775 


84 


Lincoln. 


tt 


897 


South Whitley. 


« 805 


88 


Dale. 


tt 


406 


Packerton. 




42 


Ferdinand. 


tt 


410 


Claypool. 


tt 902 


48 


Huntingburg. 


u 


416 


Burkett. 




62 


Rose Bank. 


14 a. L. Coal Meas. 


419 


Mentone, 




66 


Jasper. 


14 b. Mid. Coal Meas. 


424 


Tippecanoe. 


" 568 



73. Martinsville, Glacial bound'y. Glacial deposits to the north, east and west ; none to the south. 

74. Edwardsport. This road runs nearlv parallel with the glacial boundary from Martinsville to 
Edwardsport. Glacial strisB 10 miles west of Spencer, pointing southeast 

75. valley Junction. Tunnel between North Bend and Valley Junction is through a glacial de- 
posit full of finely striated stones. 

76. Aurora. Split rock, on Woolper Creek in Kentucky, three miles below Aurora, belongs to a 
post glacial conglomerate, rising more than 200 feet above the river, and marks very nearly the south- 
em boundary of the glaciated area. Gold is found in glacial deposits on Laughery's Creek, five 
miles southwest of Aurora. See note 62 in Ohio, and No. 62 in West Virginia. 

77. Brownatoum. The glacial boundary running nearly north by south from Charlestown to the 
northeast corner of Brown County, passes a little east of Brownstown. 

78. Wheatland. The railroad re-enters the glaciated area at Wheatland. 

79. Quincy. This railroad from New Albany to Gosport passes through an nnglatiated area. The 
glacial boundary is about three miles south of Quincy. 

80. Fort Branch and EvansviUe. From Evansville to Fort Branch the country is trnglaciated, 
though covered with Loeas. The glacial boundary runa {TOtci Yvete \i««xV^ '^vn.WftV nrVth. this rc«d to 

the neighborhood of Vincennes. The above eighi g\aci»\ noXfta mq \ii "B*.^ . Qt. "S .^T\^gDX, 



SmvTork ChloBeoA Bt. LonliR. S.— 

Ms. (tJIfkelPlBle Rnllroaa.) All, 


M.' 


(Vnndnlia Linfi.l All; 




Argo3. 






13 0. U. CLMeas. *" 




Hibbard. 














?? 


RookyiUe. 














14 a. L. Coal Meaa. 




rhomaaton. 








9-12. DBTonian. 


4H/ 


Wanatah, 


5 0. Niagara. '" 


4fi 


















4&J 


S2&-"- 


.<s 


61 


Darlington. 


13 a. L. Carb. Knob s. 


























wi;- 


Hammond. 










5K 


Cumminga, 111. 




l(V' 








Stony iBknd. 




lU 


Cljmer. 




51G 


Englewood. 


.. 


lit. 




II 60t 
















Hit. 
173 


Plymouth. 
Lakeyilla. 
South Bend. 






ton * Western B. B. 


1. 





Moorfield. 




Ijiko Erie & W 




a 


m 


Fort ReooTCTy. 


5 0. Niagara. 






\ Stone. 


14! 


Porllaod, Ind. 








m 


Red Key. 










1H5 


Albaoy. 
Munoio. 




lU 
93 


Maplewood. 
Montclair. 


Ml 


176 


Bte 






Mancie. 

Alexandria. 

EUwood. 

Tipton. 

Cirderville. 

Frankfort. 

Malbeny. 




a? 
ao 

85 
40 
15 

48 


Sotth Salem. 

Barnard. 

Bocbedale. 

Raccoon. 

Busaellvilk. 

8. Wavelanil. 


13b.L.Carl>.l.B. '" 


192 
20! 
212 
225 
■237 
24G 
252 
260 
261 
270 
280 
282 
289 
296 
805 
312 


9-12. Devonian. 
13a.L.C.Knoba."» 


56 
60 
87 
68 
75 
78 
81 
85 


Marshall. 

Monteimna. 
HiUfidale. 
Dana. 
IlBana, 111. 
Scotland, III. 
Chrisuian. 


f U b. Middle Coal 
\ Meaauros. '"" 


Lafayette Juno. 
Lafayette. 

Templeton. 
Oiford. 
Boawell. 
Ambia, Tnd. 
Iloopeston, 111. 
East Lynn. 


14 a. I. CI. Meaa. '" 



,1 Map of IndiBnii, published b/ Profusaor Collett, »[ih hia report 
. the ^11 aaction o7 The oipoaed Htrata of the Buie, with iha thlet 




,, f Pernio CarboniferoiiB or 

1 Upper Coal Meaaurea. 
IJ b. ^Iiiaie ConI Matures. 



i.dlvialona o[ IheDisi' 
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This bhuik space la intended for additional geological notes in pencil by the traveler. 



ILLINOIS. 



209 



Illinois.^ 





List of the Qeological Formationi 


\ on the Illinois Railroads. 


18 and 19. Cretaceous or Tertiary. 


5c. Niagara Qrou p. 


14 0. Upper Coal Measures. 


4 0. Cincinnati Qroup. 


14 b.{ Lower Coal Measures and Con- 
14 a.( glomerate- 


4 a. Trenton and Qalena Limestone. 


3 c. St. Peter's Sandstone. 


Id a. Low. Carboniferous Limestone.* 


3 a. Calciferous and Lower Magnesian 


9-12. Devonian. 


Limestone. 


Baltlinore, PlttebuTgand Ohlo*go Railroad. 


Ms. Illinois Central Railroad.— Cbntinued. Alt 


Ms. (B. ft O.) Alt. 


215 Edgewood. 


Uo.Upr.CoalMrs.*'* 



12 


Chicago.'* 
Kingston. 


6 c. Niagara. <»»» 

(f 688 


280 
244 


Kinmundy. 
Odin. 


it 

U 526 


14 


South Chicago. 


«l 6ffl 


252 


Central City.* 


u 


21 


Edgemoor. 


II 


253 


Centralia. 


tt 494 


80 


Miller's. 


U 6S6 


263 


Richview. 


(( 


84 


Mich. Cent Jnn. 




267 
274 
280 


Ashley. 
Dubois. 
Tamaroa. 


tl 549 

14 b. L. CI. Mrs. 


nilnols Central Railroad. 




289 


r^ n, ' AR o ! rl4 a & b. L. CI. Mrs. 





Chicago.'* 


6 c. Niag. 88 ms. <^8» 


Du Quoin.**® 


\ & Conglom., 48 ms. 


14 


Kensington. 


tl 5 96 


302 


DeSoto. 


"^ <4 *" 


24 


Homewood. 




308 


Carbondale.** 


ii 894 


27 


Matteson.'* 


t< 699 


316 


Makanda. 


f< 


84 


Monee. 


(f 796 


328 


Cobden.* 


it 


40 


Peotone. 




328 


Anna.^ 


4 a. Trenton, 20 miles. 


47 


Manteno. 


" 711 


839 


Dongola, 


tt 


66 


Kankakee.* 


« 626 


£\ A A 


YYV 1 * • • A 


r 18 & 19 Cretaceous 
\ or Tertiary 21 miles. 


66 


Chebanse. 




344 


Ullin.*** 


69 
81 
86 


Clifton. 
Oilman. 
Onarga. 
Bulkley. 


(( 644 

t( flS3 


366 


Cairo. 


It 811 


.. V tf A 

4 c. Cincinnati, 16 ms. 


Dubuque to Cairo. 


98 





Dubuque. 


4 a. Trenton, 71 miles. 


99 


Loda. 


«« 7 77 


2 


Dunleith.' 


(( 


108 


Paxton. 


«( 8 04 


19 


Oalena.' 


<i 601 


106 


Ludlow. »•» 


r 14 a. & b. L. CI. Mrs 
\ & Conglom. 


26 
31 


Council Hill.' 
Scales Mound.* 


(1 
II 


114 


Rantonl.'^ 


t« 821 


40 


Apple Riyer. 


II 


119 


Thomasboro. 


(I 


46 


Warren. 


II 1006 


128 


Champaign.'** 


14 a. &b. L.C1.M. 


49 


Nora. 


II 


187 


Tolono. 


«( 729 


67 


Lena. 


II 969 


148 


Pesotnm. 


It 


70 


Freeport. 


n 75 9 


160 


Tuscola. 


(« 66 7 


74 


Baileysyille. 


6 c. Niagara, 3 miles. 


168 


Areola. 


«« 6 74 


82 


Forreston." 


4 a. Trenton, 42 m.»*i 


178 


Mattoon. 


14 c. U. CI. Mrs. »»» 


87 


Haldane. 


II 


186 


Neoga. 


tl 


92 


Polo. 


II 649 


199 


Effingham. 


It 68 8 


106 


Dixon.* 


II 718 



^ Ck>nBisiing of the 1. Kinderhook Shale, limestone and sandstone, 2. Burlington limestone, 3. 
Keokuk limestone. 4. St. Louis limestone ana 6. Chester limestone and sandstone. 

( In many localities there are no outorops and the formations are eiven only in a general way.) 

1. The notes are by Prof. A H. Worthen, Stato Geologist of Illinois. 

2. Rich in Niagara corals. 

8. Shelly limestone of Upper Coal Measures filled with fossil shells, bryosoa, Ac. 

A. Roof shales of coal ricn in fossil plants. 

6. Upper Chester shales beneath conglomerate with a few fossil shells, corals, Ac, 

6. Quarries of St Louis limestone wuh some small shells, corals, Ac. 

7. A few fossils characteristic of the Oalena limestone. 

8. Rich foesiliferons band near the base of the Cincinnati tgcoxi'V) VEi'^ ^r3%^a^%<A\Ar^A^VT^^A 
and dolomite in poeketo o/ the Oaiena limestone. ^ . vv 

A Lower Trenton or Blue iimestone two miles northeast ot I>Sxoii l\i\\ o\ Ob».tm!^«*Ns^J«.^s«»x>^ 
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Illinois Central Ballrond. 

Dubuqae to Oairo.— GbniimMcL 



Alt 



11 



126 Sublette. 
188 Mendota. 
141 Dimmick. 

149USalle.»o »i» 



168 Tonioa. 

169 Wenona. 
180 Minonk. 
188 Panola. 
191 £1 Paso. 
200 Hudson. 
207 Normal. 
209 Bloomington. 
227 Wapella. 
281 Clinton. 
240 Maroa. 

268 Decatur. 
268 Wheatland. 

268 Macon. 

269 Moawequa. 
276 Assumption. 
285 Pana. 
808Ramse7.i' 
816 Vandalia. 
380 Patoka. 
889 Sandoval. 
344 Central City. 
846 Centralia. 
358 Cairo.*" 



4 c. Cincinnati, 8 miles. 
4 a. Trenton, 20 miles. 



(I 
« 



749 



a 



14a.Conglo. &14b. 
Coal Mres. 8 ms. 



ti 



14b.L.Cl:Mr8. 

(i 

« 

u 
l( 
11 

tl 
t( 

14 c. U. CL Mrs. 
(I 

(( 

(I 
It 

M 

ti 
l« 
« 
(I 
l< 
(I 
(( 



74t 

St8 

787 
66< 

716 

• 76 
»00 
404 



494 

18.&19. Creta.&Ter'y 



Middle Diyision. 





6 

29 



86 
60 

n 

I? 
88 

88 

42 

46 

60 

64 

79 

86 



Kankakee. 
Otto. 
Eempton Jn. 



Griswold. 
Pontiac. 
Kankakee Jn. 



Minonk. 



Cullom. 

Charlotte. 

Chatsworth. 

Crumpton. 

Risk. 

Colfax. 

Barnes. 

Bloomington. *<^ 



6 c. Niagara 
No exposure. 



6S6 



It 



tf 

14a.&b.LowCl.M.««« 

(t <( 



It 



ft 



No exposures. 

t( 

14a.&b.LowCl.M.^»» 

<t u 



u 



u 



tt 



<t <t 

14 c. U. CI. Mres. 8" 



minoto Central Ballrond.~amtmu«f. 

Ms. Springfield Division. Alt 



Chloago, Burlington nnd Qainvy KallnNMi. 




24 
44 

62 

82 

97 

111 



Springfield. 

Mount PolaskL 

Clinton. 

Farmer City. 

Gibson. 

Roberta. 

Oilman. 



14c. Up. Coal Mrs. »•» 



M 



if 



727 



14a.L.Cl.Blr8. 16 ms. 
4 b. Cincinnati, 14 ma 
6. Niagara, 6 ms. **> 



Chicago. 7 « 
80 Naperville. 
88 Aurora. 
48 Oswego. I » 
47 Bristol. 
68 Piano. 
67 Sandwich. 
61 Somonauk. 
67 Leland. 
74 Earl. 
84 Mendota. 
100 Maiden. 

106 Princeton. 

112 Wyanet. 
118Buda. 
124 Neponsett. 
182Kewanee.i« 

140Galva.8»i 

148 Altona. 
162 Oneida. 
166 Wataga. 
164 Galesburg. 
179 Monmouth. i» 
186 Kirkwood. 

198Sagetown.i« 

207 Burlington. 



164 

178 
188 
186 
192 
208 
210 
212 



Galesburg.^'* 

Abingdon. 

Avon. 

Prairie City. 

Bushnell. 

Macomb. 

Colchester. 1^ 

Tennesees 



6 c. Niagara. *** 



u 



t( 



• 4» 



4 c. Cincinnati, 



t« 

ft 



4 a. Trenton, 45 miles. 



<< 
<f 
ft 
t( 



749 



r 14 a. CongL and 14 b. 
\ Low. CI. Mrs. 92 ms. 



tt 

u 

i( 

H 



768 



{14 a. Cong, and 14 b. 
Low. Coal Measures. 



tt 
it 
tt 
tt 
tt 
t( 



788 



{18 a. Lower Carbon's 
Limestone, 16 miles. 



tt 



{ 



14 a. Con. and 14 b. 

L. Coal Mrs. 64 ms. 
tt 

tt 

tt 

<« 884 

tt 
tt 

tt 



10. Limestone of the Upper Goal Measures fiill of fossils. 

11. Minute shells'in roof of coal seam, probably No. 3. 

12. Upper Goal Measure limestone with fossil shells near Ramsey. 

13. Cincinnati group, rich in fossils. 

14. Fossils in roof snales of coal seam, probably coal No. 6 or 6. 
16. Outcrop of Burlington limestone 2 miles north of Monmouth* 

16. Burlington limestone rich in fossils. 

17. Roof shales of coal rich in fossil plants, coal No. 2. 

18. Burlington limestone rich in fossils. 

19. FoasilB abandaot in roof shales of cosA No. 6. 
20. FoasilB in root shales of coals No. 2. and d. 
21. Foaaila in root shales of coal No. 6. 
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OhlMiso* Barllncton and Qnincy Bailroad. 

Ms. QmtimMd. Alt 



227 

242 
262 
268 



Plymouth. 

AnguBta. 

Camp Point 

Fowler. 

Quinoy.i* 



13 a. L. Garb. L b. 5 ms. 

14 a. Cong, and 14 b. 

L. Coal Mrs. 27 ms. 

K 740 

18 a. L. Carb. l.s. 18 ms' 

(( 48 8 



{ 



Cktlesburg and Peoria Division. 



164 
169 
180 
188 
190 
209 
217 



Galesburg. 

KnoxTille. 

Maquon. 

Tales City. 

Elmwood.i* 

Kickapoo. 

Peoria. 




Galena Junction. 



Galena Junction. 
6 East Batayia. 
18 Aurora. 



6. Niagara. 



eoi 

649 



Aurora and Streator Branch. 




6 
18 
28 
28 
82 
86 
40 
44 
60 



Aurora. 

Oswego. i» 

YorkviUe. 

Millington. 

Sheridan. 

Serena. 

Wedron. 

Dayton. 

Ottawa. 

Streator. 



5. Niagara, 
4 c. Cincinnati. 



649 



II 



4 a. Trenton, 21 miles. 



II 



18 a. Lower Coal Mres. 

«* [8 a Calcif. in 

" bed of river.] 

8 a. Calcif., 2 ms. «8« 
18 a. Low. CI. Mrs. « 20 



Buda and Rushyllle Branch. 



OiBuda.»«« 



20 



88 Brimfield. 



46 
47 
68 
64 
78 
96 
110 



Wyoming. 



Blmwood.i* 

Tates City. 

Fannington. 

Canton^^ 

Lewiston.*® 

Vermont. 

Ru8hTille.>^ 



14 b. Lower Coal Mrs. 



II 
II 
II 
II 
II 
II 
« 

i( 



678 
666 



676 



Aurora and Geneva Branch. 





9 

18 



Aurora. 

Batayia. 

Geneva. 



6. Niagara. 
II 

i< 



649 



OhloagOy BurlingrUm and Qain<sy Bailroad, 

Ms. — CbfiMntMd. Alt. 

Mendota and Clinton Branch. 




9 
19 
26 
82 
46 
62 
66 



Mendota. 
La Moille. 
Ohio. 
Walnut. 
Deer Grove. 
Prophetstown. 
Fulton. 
Clinton. 



4 a. Trenton. 



749 



II 
II 
II 



4 c. Cincinnati. 
6. Niagara. 



II 



II 



rat 



Galya and Keithsburg Branch. 




14 
87 
61 
64 
66 
•71 



Galva. 

WoodhuU. 

Aledo. 

New Boston. 

Keithsburg^ 

Oquawka, 

Gladstone. 



651 



18 a. Lower Coal Mres. 



« 



II 



II 



67t 
546 

18 a. Burlington 1. s. 



II 



(I 



Burlington and Quincy Branch. 




10 
24 
82 
44 
68 
62 
72 



Burlington. 

Lomax. 

^drian. 

Carthage. 

West Point. 

Mendon. 

Ursa. 

Quincy.** 



18 a. L. Carb. Limest. 



<{ 
(i 
it 

II 
II 
<{ 
(I 



686 



486 



Rock River Division. 




8 
16 
26 
87 
47 



Shabbona. 
Paw Paw. 
Brooklyn. 
Amboy. 
Harmon. 
Rock Falls. 



4 c. Cincinnati, 8 ms. 

4 a. Trenton. 

4 c. Cincinnati, 6 ms. 

4 a. Trenton. 

4 c. Cincinnati. 



788 



ii 



Chicago and Iowa Bailroad. (C. B. 4k Q.) 




89 
67 
64 
69 
79 
86 
89 
94 
98 
100 
118 



Chicago. 7* 

Aurora. 

Hinckley. 

Waterman. 

Shabbona. 

Steward. 

Rochelle. 

Flag Center. 

King's. 

Holcomb. 

Davis Junction. 

Bookford. 



6 c. Niagara. 



11 
(I 

II 



589 
646 
746 



4 c. CincinnatL 

11 



II 



6or 



4 a. Trenton. 

u 



II 
l< 
II 



22. 
2S. 
li. 
SS. 
28. 
27. 
28. 



Fosail plants abundant in roof shales of coal No. 2. 
Limestone of Upper Coal Measures ftUl of fossils. 
FoBsili in roof shales and limestone over coal No. 6. 



Fine outcrop of Devonian shale and limestone between these points tall of fossils. 
Niagara fossils occur sparingly at each of these points. 
Fossils abundant in Cincinnati group. 

Fossil plants in roof shales of coal No. 2. . 

Fossils abundant in roof shales of coal No. 8, and t^ Vn ^ba)b ot '^ci. ^. Vsi^<^ ^Stia^SXa csv^s^^^ 
tnihisvioinify. 

M Upper CkmlM^mue limestone wiihikteiftoBtXA. 
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Chlcas^o, Burlington and Qulnoy Bnllroad 

Ms. — Continued. Alt 

Quincy, Hannibal and Louisiana Branch. 




10 
17 
19 
86 
41 
43 



uincy ^ • 
Fall Creek. 
Hannibal.*' 
Hulls. 

Rookport.** 
Pike. 
Louisiana.** 



488 



18 a. Low Carbon. 1.8. 
It 

« 468 

6. XJ. Silu. Niag. group. 



St. Louis and Rock Island Diyision. 





20 

25 

88 

42 

56 

67 

82 

87 

92 

101 

111 

115 

120 

185 

154 

170 

182 

208 

220 

227 

239 

242 

246 

255 

268 

278 

280 

291 



St. Louis. 

East St. Louis. 

Alton.* e 

Upper Alton. 

Brighton. 

Medora. 

Kemper. 

Greenfield. 

Whitehall. 

Winchester.** 

Riggston. 

Chapin. 

Arenzville. 

Beardstown. 

Frederick. 

Browning. 

Vermont. 

Bushnell. 

Roseville. 

Monmouth. 

Rio. 

Orion. 

PortSyron.*' 

Rock Island. 

Moline. 

Port Byron Jun. 

Rock River Jun. 

Erie. 

Lyndon. 

R. I. Junction. 

Sterling. 



13 a. Low Carb.l.B.*i« 

u 418 

H 470 

14 a. & b. L. Coal Mrs. 

u 6 94 

« 

18 a. Low Carbon 1. s. 

14 a. & b. L. Coal Mrs. 
it 

tt 

u 
It 



tt 
<t 

(( 
tt 
n 



664 



5 c. Niagara. 
9-11. Devonian. 



761 



684 



tt 



it 



5. Niagara. 



II 
II 
II 
II 



Sheridan and Paw Paw Branch. 




20 
51 



Paw Paw. 
Sheridan Jun. 
Streator. 



No outcrop. 

II 

13 a. Low. Coal. 



630 



Ohloago, Bo€k Island nnd Pacifle Bnil- 
Ms. road. Alt 




16 
30 
40 

51 

61 
71 
76 
84 
94 

99 

100 
114 



Chicago.'* 
Blue Island. 
Mokena. 
JoUet«« 7* 

-Minooka. 

Morris." 

Seneca. 

Marseillies. 

Ottawa. 

Utica. 

U Salle. 3* 

Peru." 
Bureau. 



5. Niag., 48 miles. *** 



II 



«< 

it 



641 



{ 



14 a. Cong, and 14 b. 
L. Coal Mrs. 41 ms. 



11 
tt 
tt 



4S( 



8 a. Cal.y 9 ms. 
<i 

fl4b. L.C1. Mr8.*i« 
\ and Conglomerate. 



M 



466 




13 
20 
28 
46 



Bureau. 

Henry. 

Sparland. 

Chillicothe. 

Peoria.** 

Pokin. 

Jacksonville. 



tt 

t€ 
tt 

It 
tt 
tt 



451 
47S 

619 



114 

122 
126 
146 
152 
159 
170 
179 
188 



Bureau. 

Tishilwa. 

Sheffield. 

Annawan. 

Atkinson. *<^ 

Geneseo. 

Colona, 

Moline.** 

Rock Island.** 



14Ii.C.MT8.&C01Lg.*" 



tt 
tt 
tt 
tt 
it 
ti 



9-12. Devonian. 



684 



Chioaffo and Alton Bailr<MML'* 




26 
33 
88 
53 

58 

61 
65 
74 
82 
92 
108 



Chicago. »* 
Lemont.** '* 
Lockport** 7* 
Joliet.** 
Wilmington.* » 

Braidwood.** 

Braceville.** 

Gardner. 

Dwight. 

Odell. 

Pontiac. 

Chenoa. 



5. Niagara. 
tt 



589 



<( 

(( 



541 

4 c. Cincinnati. **^ 
r 14 a. & 14 b. Congla 
\ and Lower Coal Mrs. 



tt 
tt 
tt 
It 
tt 
tt 



608 
668 
609 
788 
688 
784 



31. Outcrop of coal No. 6. l}^ m. west of the station with nameroos fossils in the roof shalea 

32. St. Louis Limestone with numerous fossils. 

33. Ck>al Measure fossils abundant in this vicinity. 

34. Outcrop of Keokuk limestone with characteristic fossils 3 miles northeast of the town. 
36. Keokuk limestone IK miles south of town with a few characteristic fossils. 

36. Outcrop of St Louis limestone ^ miles east of the station with numerous fossils. 

37. St Louis limestone in heavy outcrops on Fountain creek 2 miles west of the station, tad 
of Chester limestone 2^ miles southwest, both formations abounding in chaiaoteristie fossils. 

38. Outcrops of Chester limestone on Prairie du Long creek ^ miles north of ttie station with 
numerous fossils. 

39. Fossils abundant in the limestone over the coal No. 6 T 

40. Fossil plants in roof shales and iron concretions of coal No. 2. 

41. St. Louis limestone fossils scarce, 3 miles west of the town outcrops of Hamilton ladj 
Comiferous limesikone with fossils. 

42. Band of /emiginous shale abounding in 'V3ppei Ooa^ l&OMras^ VMni^ 







11! 


Laiington. 
Towands. 


14 L. C. Ma. ^Ji 




119 


Chicago.'* 


6 fl. Niagara. 


124 


Norm»l. 




74: D wight. 


14a,&b.LC.Mrs.'" 


126 


Bloominglon."' 




dOBtreator. 




146 


Atlanta. 




i09 


Wenona. 




167 


Uneoln. 




IIB 


Varna. 




164 


Broadwell. •" 
Springfield."* 


14 0. Upper Coal Mree. 


128 


Lacon. 


14a.&b.L.CoalMre8. 


186 


lie 


Vania. 


14 a. Lower CoafMr^ 


194 


ChBtbmn. 




m 


Laltoae. 




206 


VirdBD. 




128 


Washhum. 




210 


Ginrd. 




183 


CaienoTitt. 




S14 


NUwood. 




187 


Molamora. 




223 


CwliiiTme.",„ 


1 14 a. & b. Low. Coal 

1 Vl« * rnnn.1 99mn 


144 




'*' 


238 


Bhipman. 
Brighton" 


^ mrS' <^ i^ungi. z^md. 




246 


0; Chicago.'* 


5 Niagara. 


267 


Alton." *'" 


13a,L.Carb. l.a.2mfl. 


37|joUet. 


.." 


258 


Upper Alton. 


tl4a.&b. Lower Coal 
i_ MrcB, and Couglom. 


89|atrcator. '>" 
93 Reading. 


14 a. & b. L. CI Mrea., 


261 


MiUon. 




98'Long Point. 
lOSMinonk. 




269 


Mitahell. 


18 a. Loner Cacb, 1. b. 


14 a. Lower Coal Mres. 


276 


Venice. 








280 


East St. Louia. 


(!• 


126! Eureka. 
133|WaBhington. 


" 


126 




Ua.L. CLUra. '" 




149 


Hopedale. 




141 Morton. 




167 


Delayan. 


f 14 a. & b. Low. Coal 


145,Qroreland. 
153 Pekin. 


14a.&b.L, Cl.Ma. "• 


171 


MaBon Cily. 
Pelfirabutg.' • 




leilPeoria. 




187 




215 


JackBonTille. 
Drake. 


18a.LowflrCarb.I.B. 




242 





East St. Louia. 


13 a. Low. Garb. !.».*" 


265 


Pleaeant Hill. 




13 


East Carondelet. 




27* 


Quinoy Jnnotion. 


6 Niagara. "' 


14 


Columbia." 






a Dl.Won. 


19 


Attica. 






28 
32 


Waterloo." 
Cambria. 







East St. Louia. 


13tt.Low.Carb. La,"' 




a 


Venice. 




37 


Red Bud." 




IB 


EdwardsviUe Jn 


14 a. and b. 


45 


Baldwin, 






Alton. *"> 


13 a. Low. Carb. Ls. 


64 


Sparta." 


14a.fcb.L.C.Mr9.»»» 




Godfrey. 


14 a. and b. '" 


75 


ATa. 




86 


Delhi. 




00 


Murphyaboro. '" 


14tt,Low.Car.l.B.*" 


43 


JarfieyTllle. 




116 








Kane. 


18 b. LowerCarb. 1.B, 


135 


HodgB'a Park. 


19 Tertiary. 


56 


CamjlKin.'* 
Whitehall." 


" 


147 


Cairo. 










49 




14a. andb. LCLMra. 




-m 


Jaek8onyille. 


14a.&b.L.CLMr9."» 





Vinoinnea. 






AahlMd. 




10 


at. Franciayille. 


14 c. Upper Coal Mrea. 




Petaraburg. 




26 


Mount Cariuel. 






MsBOn City. 




41 


GrajvillB.*" 






DelftTan. 




66 


Canni. 




167 


Hopedale. 


14 0. Lower Coal Mrs. 


81 


Eldorado." 




180 






102 


aarriflburg. ' " 
Slonefort, 


14 a. &b.L. Coal Mra. 








126 


Vienna, 


13 a. Low. Carbon 1. a. 








151 


Moond City. '»• 


18&19Creta.&TBr'y, 








157 


Cairo. 


'" 
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ObleitKo A BMtem nilnola BsllroBd. 



OUoBKD and North welter 

a. Rockford, FreeponuidDulj 



OiOhioaga.'* 

e AuBtlD. 

9 Oat Park.' > 

2aWheafoii.«» 

30 June lion. 

39|ClintoDYilIe. 

42!ElgiD. 

66 'Marengo. 

78 Belvidere. 

93'Rockfonl. 
lOO.WinnebsgD. 
107 Peoatonioa. 
12l|Fraeport. 



1 


Chioaeo, "» 
Blue fslaud. 


3 Ningara. 


6 miles. 


V( 






84 


Bloom. 






Nt 


Orate. 








Srant 






fif 


UomenM. 






«V 








H* 


Watsekn. ■«■ 


l4ft.&b.L.Coa1MreB. 


lOf 






46 milBB. 










140 


QesBle. 


14 0. Upper 


CI. Mrea- 



^»pe Creek DItUos 



OjDanyille Jn. 
5iOrDipe Creek. 
22|SidellB. 



|14a.&b. L.C1. H.>' 



Chicago nod Nortfawesti 



Chicago.'* 

6 Austin. 

8 Oak Park,' i 
25Wliealon." 
B6 Geneva. 
SB St CbarleB. 
44 Blaekbeir;. 
56 Cortluid. 
58 De Kalb. 
64 M&IU. 
75 Rochelle. 
84 Aahton. 
B8 Franklin. 
98 Dixon."' 
[10 Steeling." 



Mor 



4 a. Cincinnati. 
( Continued in Iowa. ) 



cagO, SL Pi 



Chiongo.''* 
Arlington Heigh 
Palatine. 
Carj.'i 
Crystal Laki 
WoodBtoclt.' 
Harvard Jn. 
Sharon. 



Chicago.'* 
2 ETsnaton." 
II Highland Park. 

ISWauke^an." 



KenoBhauiil Rockforc 



OjEmikford. 
16 Poplar Gro»e. 
21 CapTon. 4 o. CiDoini 

28 Harvard Jn. 5. Niagara. 
34 Alden. | 

( See Wisoonsin. ) 



l4 a. Trenton, 16 nilH. 



Chlugo, St. Paul a 



77 Caledonia Jn. 
76 Caledonia. 
86RoMoe. 
90Beloie.i' 



O; Cortland. 1 6 


Niagara. 


Lake GuneiB Llae. 


01 Chicago.'* 5 
39ClintonTi!le. 
66|Cr;Btal Lake. 


0, Niagara. 





CryBlal Lak 


e Short Line. 


I 


Chicago.'* 


) 0. Niagara. 








M 


Mo Henry. 




M 












HI 






70 


Lake Qeneva. 


" 



TC'abB■)^ St. I.oDl> and Paclflo B, B. 



145 Mansfield. 
ISBlMonticello. 
180 Lovington. 



14a.&b.L. Cl.Mr." 



14 0, UpperCoal Mrw. 



n.'ClAnEVi'^ari^ 



ILLINOIS. 
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WalMMh, St. Iionls and PMdflo B. B. 

Mb. OonUnued. Alt 





6 

11 

16 

19 



Streator. 
Manyille. 
ComeU. 
Rowe. 
Chicago Jon. 



14a.&b.L.Cl.Mr8.«ao 






Toledo, Kansas City and St. Joseph Dirision. 





4 

18 

17 



6 



20 
27 
87 
40 
50 



BlufPiB. 
Naples. 
Griggsyille. 
Maysyille. 



Pittsfield. 



New Salem. 
Hadley. 
Kinderhook>* 
Hulls. 
Hannibal. Mo. 



18 a. L. Sub-Carb. 1. s. 

ti 418 

14 a. L. CoalMre8.««» 



it 



u 



" 7 7« 

18 a L. Carb. 1. s. ''*» 

" 47« 

it 468 

II 470 



Cairo, Vincennes and^Chicago Line. 





10 

16 

28 

80 

52 

81 

90 

97 

102 

108 

108 

112 



808 



619 



Danyille. 

Georgetown. 

Ridge Farm. 

Chrisman. 

Paris. 

Marshall. 

Robinson. 

Flat Rock. 

Pinkstaff. 

Lawrenceyille. * * 

0. & M. Jon. 

Beman. 

Vincennes. 



14 d. Low. Goal Mres. 
« 



it 
it 



685 



705 



14 c. Upper Coal Mrs. 

508 



« 
It 
It 
It 
tt 
II 
tl 



424 

424 



Chicago, Kansas City and St. Joseph. 




10 
22 
27 
41 
49 
69 
68 
88 



Peoria. *•• 

Pekin. 

Manito. 

Forest City. 

Hayana. 

Bath. 

Chandlerrille. 

Virginia. 

Jaoksonyille. 



14 a. & b. L. Coal Mrs. 

« 475 

it 

678 



i( 
II 
II 
II 
il 
11 



472 



608 
619 



Harana and Springfield Line. 




18 
22 
81 

47 



Springfield. 
Athens. 
Petersburg. •• 
Oakford. 
Hayana. 



* • • 14 c. Upper Coal Mres. 
14 b. Lower Coal Mres. 



It 



471 



Wabash* St. Louis and Paolflo R. R. 

Ms. Continued. Alt. 

Detroit, Toledo, Quincy and Keokuk Line. 




242 
250 
262 
269 
275 
280 
286 
808 
311 



828 
889 
848 
862 
878 
385 
895 



Toledo, (see Indi 

State Line. 

Danyille. 

Fairmount. 

Homer. 

Sidney. 

Philo. 

Tolono. 

Bement. 

Cerro Gordo. 



Decatur. 

Illiopolis. 

Buffalo. 

Springfield. 

Berlin. 

Alexander. 

Jaoksonyille. 



418 Bluffs. 



426 
486 
446 



Versailles. 
Mount Sterling. 
Clayton. 



446 1 Clayton. 



458 
462 
467 
476 
1481 
488 



452 
457 
463 

474 



Labuda. 

Bowen. 

Denyer. 

Carthage. 

Elyaston. 

Hamilton.'* 



Camp Point. 
Coatsburg. 
Fowler. 
Quincy. 



ana. ) 1 4 c. U . CI. Mrs. 
14 a. Lower Coal Mres. 

<l 818 

« 898 

« 918 

II 

14 c. Upper Coal Mres. 

(I 

tt 

tt 807 



II 
II 
II 
tt 
It 



694 



14 a. Lower Coal Mres. 



II 



13 a. Low. Carb. 1. s. 



13 a. Low. Carbon. 1. s. 

II 



II 



859 



it 
(I 
II 
tt 



859 



13 a. Low. Carbon. Ls. 
II 



tl 



14 b. Lower Coal Mres. 
It 

13 a. Low. Carbon. 1. s. 

tt 749 



St. Louis and Ghicago Line. 





3 

6 

22 

38 

52 

85 

105 

113 

133 

141 

146 

149 

154 

166 



St. Louis, Mo. 

East St. Louis. 

Venice. 

Edwardsyille. 

Staunton. •• 

Litchfield. 

Tayloryille. 

Boody. 

Decatur. '07 

Bement. 

Monticello. 

Lodge. 

Galesyille. 

Mansfield. 

Osman. 



13 a. L. Sub-C. l.s.*»» 



II 



14 b. Lower Coal Mres. 
14 c. Upper Coal Mres. 



II 
11 
II 
11 



656 



14. Coal Mres. 

14 c. Upper Coal Mres. 

14. Coal Mrs. 



11 



14 c. Upper Coal Mres. 
II 



46. Roof shale and limestone of No. 6 coal ftill of fossils. 

47. Another outcrop of the same. 

48. Fossils in the limestone oyer the coal. 

40. Outcrop of nearly 260 feet of Chester limestone and shale abounding in the characteristic 
fbssUa of this group. 

00. Fossils in limestone and shale oyer coal No. 6. 

61. FossiUi of Upper Coal Measures abundant in shale Y>e\oNV lYie tci^ ^tcv vcA V«^ \t^^-c^ <»«^ ^^ 
town mt ibe bridge od the wagon road. 

AK, FoegUa u> abale and limestone oyer coal No. 5. 
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1«? 


Howard. 


14 a. a b. Low Coal. 


IV^ 


BibBDD. 




\m 


aibiBT. 










m 


Forrest. 




iw 


Wbg. 






Bmington. 


4o. Cinoinnati group.? 








m 


Raddick. 




2sa 


Egsei. 
Ritchie. 


Dppar Silurian. 


•m\ 








Alpine. 
Worth. 




vvv 


O&k Lawn. 




■m 


ChiOagQ." 


5 c. Niagara. "• 



BI. I.nnla ■ 



Litchfield. 
Virden. 

WftTBrij. 

Jack son Title. 



U a. &, b. L, CI. Hrc 



25 Waverlj. 
86 Paliiiyra. 
60 Cbeelerlield. 
69 Fidelity. 
B8 JeraeyTille. 
Sl'Jersej Landing. 
86, Grafton. 



]. C. CoalMrea.*' 
i.& b.LCl.Mr8.'i 



>al* < 



Fredonitt, 
Carbondale. 
Glenahl. 
Flarriaon. 



1 J a. & b. L. Coal Mra. 



27 



Pekin. 
Detai 



IT A Kfanavllls 

Ua.Sth.L.CI.Mr.'' 



233 Sew Harmony. 



7 Hartaburg. 
45 Lincoln. 
6a Mount Pulaski. 
69 Warren Bburg. 
78 Decatur. "« 

SBHerrej City. 
96/Dalton. 



14 0. Upper Coal Mrs. 



BTiUe. 
Qreenup. 
Falmouth. 
Dundas. 
Olney. 
Parkereburg. 

StaartsTilte. 



Uo.U.CoalMrea. » 



L. CLK 



ChloBKo. Milwaukee aod St. Pkal B. R. 



Chicago,'* 

Pacific Jun. 

Montrose. 

DeerBeld. 

Libertyrille. 

Oumee. 

Russell. 



Chicago.'* 

Qalewood. 

Salt Creek. 

Roselle. 

Elgin. 

Hampshire. 

EingBton. 
Monroe. 



Beloil." 

Davis'. 

Preeport. 

Shannon. 

Lanark, 

ML Carroll." 

SaTanna, " ' 

Fulton, 

Albany. 

Port Byron." 

Moline.* ' 
Rock Island," 
Stillman Valley, 

Leaf River. 
Adeline. 
l,Anark Jn, 



^la&ValB 



14 b, Niagara. 

14b,Low.CLMr«. • 

Defooian. ' 

Lower Silurian. 



StrMarj. 
St. Anoe. 
Eaiikabee. 
Chicago." 



bwid Tower and OarbondBle Ballroad. 



Sand Bidge.^' 
Maont Pleasant, 
Momit CarlKin. 
Carbondale. 



t 9-11. DBTODJan, ' 
1.18 a. L, Carbon. I. 
14 a. Ab.L.C. Mr.' 



nilnola Midland Railroad. 



Terre Haute. 

iMaj'e. 

Redmon. 

Aroola. 

WiUiamsburg. 

Hervej City. 

Deoatar. 

WayneflTilla. 

iDEton. 
Morton. 



Morion. 

Groveland. 

Pekin. 



Un.UpparCoalMi 



Ua.&!i.L.CoalMi 



Ul.Doland. 
158, Clinton. 
180 Lincoln. 
187 BurtflDTiew. 
198-MaBDn City. 
219 Havana. 



14 a. & b. L. Coal Mrs. 



lUlaoii I 



1 East St. Louis. > 
elContreTille. 
7j Pittsburgh.* » 



Low. Carbon, l.a. 
14 a. & b. L. Coal Mrs, 



tndlanapolla, Deoatur A Hprlnsflel 



Decatur. 
TuHCola. 



14 c. Upper Coal Mrs. 
14B.4b.L.C.MrB."' 



Wabatli, CheKar , 



OiTamaroa. 
lOlPiookneyvilie.* 
20 Culler. 
26; Steel's Mills. 



14 a. & C. L. Coal Mrs, 



13 a. Low. Carbon. 1 



JactuaaTlIla SouUi-Eafteni 



IndlaaapoUa.BloomlnBtoaAWsaUraB. 



Mound Citj. 
DanfiUe. 
St. Joseph. 

Cbampaign. 

Mahomet. 
Fanner Citj. 
Le Roy. 
Bloomington. 
Danrer's. 
Mackinaw. 
Tremont. 
Pekin. 



14 a. &b. LCI. Mr, 



126 Mahomet 
139'Monticello. 
164 Deoatur. 



Jacksonville. < 
Franklin. 
Waveriy. 
Lewder. 
Virden. ' 

MoVey. 

Bamett. 
Litchfield. 

Sorrento. 
Betterton, 
EoTesport. 
Shattuck. 
Ceotralia. 



14 a. &b.L. Coal Mra. 



14 c. Upper Coal Mra. 
14 0. Dp. CI. Mra. •»' 
14 Coal Mrs. »=• 



14 c. TJ. CI. Mres. ' 



Idke abore BQd HlihlKaa Soatliem B. B. 



0: Chicago." 
7|Englewood. 
12'South Chicago. 



sntral BaUraad. 



OS. BarllDEton liiaaitt 
54. Kindephook group 
Ml Rlaaerhook, Dero 



Klnderhook group. 
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ind HUdiBlppl KiOIrowl. 



0,Sl Louis. 

2 1 East St. Louis, 

.0 Casey Tille."" 

SlO'Fiilloa. 

l4|LebBDnoD. 

!T Sum merfield. 

II TrentoQ. 

l9|Brcese. 

;e Carljle. 



(See Migsouri.) 

13 a. L. Cor. I. a. o irn 

14 a. ft b. L, Cful Mr 



fipringfleld Dlrtalon. 



!9|PleBaaut PI'ds 
0' Bradford. 
4|Coal Shaft. 
SiSpriugBeld. 
>3 1 Ron beater. 

13 Ediuturg. 

'2 TayloraTille. 

18 Pans. 

II Alt&mont. 
i2 Edge wood. 

(3 Flora. 
i Fairfield. 
II Bamhill. 

14 Enfield. 

19 Sacramento. 



14a.&b.L.C.Mra.' 



14 c. Upper Coal Mres. 



14 b. Low. CI. Mra." 



Ms. BO€k blAnd and Fc 


oriaB>Uway. Alt. 






l&'Dunlap. 






22 PriuaevillB. 






31 Wyoming. 












42 Lafajette. 












Si Bishop Hill. 






62 Cambridge. 












80 Coal Valley. 






86 Milan. 






91 Rook Island. 




"9-11 Dev. »" 



rittiburg:, fort •Wujbh & ChtcsKO K. K. 



St. IaoU, Atnn A Ter 



eHaoteB.S. 



OiEftslSt.Louia.'i 

6 CBQtreville. 
OOglea. 

3 Weet Bellville. 

4 BoUviUe. 
.2Freeburg.>» 
;9 New Athens. 

7 CoullfirrillB. 

1 Pinokneyville. 
1 Du Quoin. 



Low. Carbon. La. 
14a.&b.L.Coal Mres. 



20 Reolchler's. 
25 Maacoutah. 
32 New Memphis. 
35 Veaedy. 
49NaBhTiIlB. s" 
00 Ashley. 
69 WoodlawD, 
87 Belle Eivar, 
<Xi Shawnee Jun, 

Shawnee Jun. 

1 MoLeanaboro. 
13 Broughton. 
22 Eldorado." 
80 Equality. 

30 Cyprese Jun. 
42 Shawneetown. 



• 14 c. Upper Coal Mrs. 



14 b. Lovrer Coal Hn. 



:» with charactarlBti 



Se. St. Louis limeatooe and Lower C 

6T. Niagara llmealone with llUdlBfoi) 

K. Coal aUa)« i^ miles northeagt of iUlloti full of Couil ihaUa 

M. LimeaWne OTar Ho. 9 po«1 with fossilB. 
W. VppBr Coal MesBure limestone tutl ol toRsUl. 
ei. Fosalle Jn root shales and limesloae of coa)B«o.&»ii46. 
92. Coitl Memaan limestone with fossil conAs aod abaWt. 





Lake Bria A Weltera BaUroiuL 


Ma. St. LoQii, ETinarill 




306 :HoopB town, 111, 
312 East Lynn. 


14..LC.M.&Cgl.'>i 


101 


MoLeansboro. 


14 c. Up. CoalMre-S"' 


113 


Eofield. 




317 Rankin. 




123 


Cftrmi. 




318 PellflTilla. 




131 


Wabash. 




827,PBjiton. 


4 e. Cincinnati. 


Bt I-iiilB, TwidaUa 


S Tern HauM R. K. 


341 
351 
867 


Gibson. 

Sajbrook. 

Arrowsmlth 


14a.kC.Ms.&CongL 





East St. LoqU. 


13 a. L. Curb. 1. B. *" 




11 




Ha. Low. CI. Mrs.'" 


361 


EllBworth. . 




19 


Troy. 


"» 


364 


Padua. 






Highland." 


14b.Up.Cl.Mrca.'" 


867 


Holder. 






PoeahoDtas. 




377 








Green Yille. 










67 


8t. Elmo. 


.. sog 




81 


m. Vernon, Ind. 




86'AltftiBont. 




8 Blueford, " 




98'£ffiDRhBm. 




20 Wayne, 111. 


14 0. Upper Coal Mrea. 






30 Fairfield. 




122 Greenup. 




84|Meriam. 




130 Casey. '" 




47 j Albion. 




IST.MarlinaTille. 




SliBron-n'e Croas. 




148Mar9ball.«i 




66 


Bellmont. 




151 Griffiths. 




65 


Mt. Canuel. 




166'DeiiiiiBon. 


13a. Low. Carton. 1.8. 


74 


E. & T. H. Jim. 




158 FarrineloD. 




76 






l66terreHaule. 


" "' 


9f 


Francisco. 
Oakland. 










~0 
2 


. - 


ChloBKo and Iowa Railroad. 


Sheldon. 


. lagarn. ^^^ 


~8"9^1ag Centre. 


4 a. Trenlott. 


llWaMeka.°i 




95 


Cbana. 




26[Qilman. 




9B 


Honey Creek. 


So. 8LPeterBB.B. 


2g[La Hogae. 
do Chatanortb. 


4 0. Cincinnati. 


101 


Oregon. 






108 


Mt. Morris. 


4 a. TrenMin. 1. s, "" 


47Forre8t, 




114 


Maryland. 




52Fairbury. 


14a.ib.LC.MrB.«" 


120 


Forreston. 




eaiChenoa. 


]4o. Up. Coal Mrs."* 


132 


Freeport. 




67[Meadows. 




78 
S2 


ElPaao. 
Enraka. 









Rook Island. 
Milan. 
Taylor Ridge. 




09 
109 


Waihington. 
Hilton. 


14 a. Loner Coal Mrs. 


IS 


14 a. & b. L. CI- Mreg. 


111 


Peoria. 




26 Cable. 


" 


189 


Canton. 






149 
171 


Caba. 

BuBhnell. 




?i?!::r" 


6 c. Niagara. "• 


189 
195 

216 


BlandinBTillo. 

LaHatpe. 

Burlington. 


13». L.Carb.I. 8. •" 


lOlCaivary. 




Kankakee A Seneca Railroad. 


19S 


LaHarpc. 




Kankakee. 


6 c. Niagara. "■ 


200 


La CroBse. 




6 Hawkins. 




210|FBrriB. 




ll!Bonfield. 


i 0. Cincinnati gr. 


216lElTaBlon, 




IS'EsBei. 




222ie»milton.«» 




24aardner. 


14 a. &b.L. C.Mr, "t 


227 Warsaw," 




3llMaion. 
36inill Park. 
43 Seneca. 


;! 



J-, oalcJM, dolomitB, anagonite. Wonde ui4i vi^**- 



AN AUZBICAN QEOL06ICAL BAIIiWAT QUIDE. (ILL.) 



Mi, Iiidiu>spoU«A8t.XoiUaB.fl. AIL 


0«>t»IIa 




-72 


Terra Ilnute, Ind 




Peoria." • 


14a.&b.L.CLMr.<»« 


84 


Vermillion. 


14. Coal Measurea. 


IS.Hanna. 




91 


Paril. 




18 


TriToli. 




100 


Dndlaj. 




24 


Farmington. 




106 


Kanaas. 




29 


Claira. 




118 


CharleBton. 




38 


London Milla. 




129 


Makion. 




43 


Ilermeii. 




141 


Windaor. 




49 


Abingdon. 




162 


Slielb;iiI1e 




67 


Berwick, 




168 


Pana. 




Gl 


Phelpa. 




181 






se 


MonmoQUi. 


13 a. Low. Carb. 1. 8. 


190 


irving. ■ 




73 


ElBanor. 




200 


Butler. 




77 


Little Tork. 




307 


Litobfield, 




84 


Beaton. 




217 


Bonier Hill. 

Doraeja. 

Betbftlto. 


" 


92 


Keithaburg. 


641 


S36 
282 


Champaign M 


d HaTauaLlne. 


287 


~a 


Drbana. 


14 &. L Coal Mrea. 


243 


Wano. 


13b. St. LouiaLa. 


2 


Champaign. 


f.t 


245 


EdwardBvillaCro 




10 






262 


East St. Louia. 
St. Louia. 


73 a. 'l. Carb, l.«. '" 


15 
-2\ 


White Heat. 




zm 


Mooticello. 










84 
45 
18 


Argenta. 
Decatur. 




Daniili*, Oilier ' 


OUo Blnr B. R. 


14e- Op. Coal Mrs."' 


^ 


Danville Jn. 


14.CoalMreB. 'i« 


Lodge. 




81 


Hume. 




28 


Weldon. 




i9 


Kanaaa. 




40 


Clinton. 






Casey, 




50 


Midland City. 




8t 


Willow Hill. 




52 


Beaaon. 




100 


Weat Liberty. 




56 


Skeli«n. 


14 b. Low, Coal Mw9. 


109 


Olney. 




62 
74 


Lincoln. 
New Holland. 


" 








Toledo, Clnclnns 


tl A St. LonlB R. R, 


8C 


Mason Citj. 
Easton. 




272|Humerick. 


H b. Low. CI. Mres. 




278. Ridge Farm. 




9J 


Poplar City. 




288:MeWB,lf, 
2B7iBrootoQ. 
SIlJBuBhton. 
382, Trill ft 


"i '" 


100 


Havana. 






^Jtohfleld, Currollon & W..t«Ti R."b." 




13 a. Low. Carbon. Lb. 


319 Stewardeon. 




UCarroHton. 




857lFanoher. 


14 c. Upper CI. Mras, 


22JGreanfield. 


Ub. Low. Coal Mras. 


a70|HetT!ok. 

882Bovle. 

40l|DonDel!Bon. 


Fnlton CoDDtf tlkr 


row GkUKfi BttUwar. 




-6 


GaleBburg. "« 
London Milla, 


14a.Cg.&14b.L.C.U. 


407 Sorrento. 


Ub.I^werCl. Mrea. 


19 




418 Alhambra. 




30 


FairviBW, 




431 EdwardsTille. 




35 


Fiatt. 




450 EftHt St. Louia. 


13a.L.Snb.Ca.U.'" 


40 
50 


Cuba. 










Ms^ Indiana, nUoolB 


A Southern R.B. All 


61 


HaTSua. ' 




0|Efflngham. 


14o.Dp.CoiilMrB."" 






14|Wheeler. 










23|Newton. 










31|wmow Hill. 










87 0bloDg. 










47.RobinHon. 










53Pftleitine. 


" 









.. ^- (^nc/noMi gronp with charMteilaUc tauUa, >n& 1WU te'1UtB&a»'S^>lSK&'AID.wWAA•w)• 
«» AHto and aOsrds atJlcMed ooraH in abund»,tiP«- 



ILLINOIS. 
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Ms. HATana, Baatool A Bastam R. B. Alt 


Ms. 


Indiana, nilnoif * Iow» Railroad. Alt. 





West Lebanon. 


Indiana. 





Streator. 


14 a. &b.L.CLMr.««« 


12 


Alvan. 


14 b. Low. Goal Mres. 


6 


Missal. 


<« 


17 


Henning. 


(( 


12 


Budd. 


u 


26 


Armstrong. 


u 


22 


Dwight 


u eo9 


84 


Giflford. 


it 


29 


Wilson. 


« 


42 


Rantoul.y« »«i 


14a.&b.L.C.M.&Cg. 


82 


Reddick. 


4 c. Cincinnati Group? 


45 


Prospect 


14 b. Low. Coal Mres. 


37 


Union Hill. 


tt 


52 


Fisher. 


« 


42 


Goodrich. 


u 


56 


Dickerson. 


i< 


44 


Cagwin. 


5 0. Niagara. 


58 


Howard. 


(( 


52 


Kankakee.' 


(I eae 


66 


Delana. 


<i 


58 


Exline. 


tt 


71 


Cnimbaught. 


tt 


68 


Momence. 


<( «2S 


76 


Le Boy. 


11 


68 


Castleton. 


tt 



65. Fossils in limestones oyer No. 9 coal. 

66. Upper Silurian limestone with numerous fossils. 

67. Deronian limestone and shale with fossils. 

68. Coal Measures fossils. 

Glacial Not«s by R«v. Q. Frederick Wriglit. 

69. Garbondale.— The Olacial boundry is between Garbondale and Mankanda. Fine Glacial stria 
are found 2% miles southwest of Garbondale and 6 miles southeast. 

70. MurphTsboro. — Olacial boundary about 6 miles south of Murphysboro turning thence to run 
parallel with the Mississipi to the neighborhood of St Louis. 

71. Eldorado. — ^The railroad crosses the southern boundary of the glaciated area at Eldorado 
and runs nearly parallel with it to Gamie. The boundary runs northeast by southwest. 

72. Sand Riage. — The western boundary of the glaciated area passes a mile or two west from 
Sand Ridge and runs northwest, following the course of the Misissippi Rirer. 

75. Eldorado. — ^The southeastern boundary of the glaciated loop of Illinois, passes through 
Eldorado, crossing the Wabash near New Harmony. 

Glacial Notes by Prof. T. €• Cliamberlini 

74. Ghieago.--8abaqneous till. Lacustrine plain. Beach line. B. ft O. to Michigan Geniral 
Junction, and Illinois Gentral to Desoto, drift piam. 

76. Matteson. — Obscure moraine. 

76. Rantoul. — Moraine. 

77. Forreston.— Osar. 

78. Joliet, Lemont, Lockport— Ancient outlet of Lake Michigan. 

79. From Wilmington to Qnincy Junction, deep drift plain. 

80. Bloomington.— >Two vegetal beds in drift. 

81. Oak Park.— Beach ridge. 

82. Wheaton.— Moraine ? 

83. Arlington Heights.— Beach ridge. 

84. Gary, Grystal Lake and Woodstock.— Moraine. 
86. JanesTille.— Olacial flood deposit. 

86. Eranston. Higland Park ana Waukegan. Subaqueous drift, beach formations. 

87. Beloit.— Glacial flood deposits : terraces, Trenton, St Peters. 

88. St. Louis and R. I. Division.— Upper Alton to Winchester. Loess. 
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This blank space is intendMl toft additional geological notes in pencil by the trareler. 



V 



4 I 



K ^^1 fOt*^^ ■^^'.';'. •' 



. i 



\ , 



C^v 






WISCONSIN. 



228 



Wisconsin. 1 29 



LIST OF THE GEOLOGICAL FORMATIONS IN WISCONSIN. 



20. Quaternary. } g?|Jg/*^^*''' 

10. Hamilton . (Milwaukee Cement 
Rock). 

7. Lower Helderberg. 

5 c. Niagarii Limestone.* 

5 b. Clinton.^ 

4 c. Cincinnati Shale. 

4 b. Galena Limestone. 



4 a. Trenton Limestone.' 

3 c. St. Peter's Sandstone. 

3 a. Lower Magnesian (Calciferous).* 

2 b. Potsdam Sandstooe.^ 

Keweenawan or Copperbearing 
series. 

1 b. Huronian. 

1 a. Laurentian. 



Oblofiso A North- Western Railroad. 

Mb. Chicago, St. Paul & Minneapolis Line. Alt. 



90 



111 
116 
122 



188 



188 



148 



Ghioago. 
Beloit. 



98Afton. 

104 Hanorer. 

107 FootTiUe. 

Magnolia. 

EyansylUe. 

Brooklyn. 

128|OTegon. 



Syene. 



Madison. 



Mendota. 



• 08 



148iWaiinskee. 



{ 



(As before.) 
4 b. Galena I. s. 
4 a. Trenton 1.8. 74* 

8 c. St. Peter's s. s. 
I 4 a. Trenton 1.8. »»« 
t 8 c. St. Peter's s. s. 
4 a. Trenton 1. 8. »«<> 
f 4 a. Trenton l.s. •!« 
\ 8 c. St. Peter's s. s. 
Juno. Tren. and St. P. 
4 a. Trenton 1. 8. •»» 
20. Moraine Drift, 
f 4 a. Trenton 1.8. »»« 
\ 8 b. St, Peter'8 8. s. 

8 c. St. Peter's s. s. 

8 a. Lower Magn.1.8. 

Moraines, Drumlins. 

3 a. Lower Magn.Ls. 

2 b. Madison 8.8. •** 

Mendota limestone. 

Potsdam sandstone. 

8 a. Lower Magn.1.8. 
on bluflTs. »«2 
2 b. Potsdam s. s. 



{ 



{ 



Chicago A North-Westem Ballroftd. 

Ms. Chicago, St. Paul it Minneapolis Line. Alt. 



168 



168 



164 
172 

175 
181 



184 



191 
198 
205 
208 
212 



Dane. 



Lodi. •*« 



Merrimao. 
Deyil's Lake. 

Baraboo. 
North Freedom. 



Ableman's. 



Reedsburg. 
Layalle. 
Wonowoo. 
Union Centre. 
Elroy. 



3 a. Lower Magn.lji. 
(on top of hieh di- 
yiding ridge.) ^ ® * • 
8 a. Lower Magn.1.8. 
capping bluffs, 
2 b. Mad.8.8. 1 bluff 
2 b.Mend.s8. / sides. 
2 b. Potsdam s. s. 
yalley bottom. 
2'b. Potsdam 8. 8. ^9« 
1. Archaean q'rtzite. 
2 b. Potsdam s. s. 

and conglom. 
1. Archaean q'rtzite. 
2 b. Potsdam sjb. * • ^ 
2 b. Potsdam s. s. 
1. Archfldan q'rtzite. 
2 b. Potsdam s. s. (in 
gorge 200 ft deep, 
unconformability 
& exact June.)*' • 
2'b. Potsdam 8. 8. »»t 

«»> 

911 
»4i 

965 






II 



« 



1. Prepared by Professor T. G. Chamberlin, of Madison, the State Geologist, and Professors R. D. 
Irring and M . Strong, Assistant Qeologists. 

2. Indading the Champlain and Terrace epochs. 

3. Including four subKUvisions in the southern part of the State and six in the northern, among 
which are the Racine and Guelph limestones. 

4w The Clinton produces the Iron Ridge iron ore, the fossil ore of other States. 

5. Including two sub-divisions in the lead region and four in southeastern Wisconsin. 

6. The GalcuiBrous may include more than the Lower Magnesian. 

7. Including seyeral Bub-diviaions, among them the Madiaon Baud%\Aii« «ii^\}cv<& '\1L«^^^W^^3£A^ 
jlone. 
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diicago A North- Western Railroad.— Cbn. 

Ms. Chicago, 8t. Paul and Min. Line. Alt. 



212 
226 
227 
242 
244 
249 

265 

277 
282 
289 
299 
809 
821 
828 
882 
889 
844 
858 
858 
861 
869 

872 

878 
890 

401 

894 
410 



Elroy. 

Camp Douglas.^ 

Wis. Val. June. 

Lowery's. 

Warren's. 

Rudd's. 

Brk Riyer Falls. 

Merrillan. 

Humbird. 

Fairchild. 

Augusta. 

Fall Creek. 

Eau Claire.3 

West Eau Claire. 

Elk Mound. 

Rusk. 

Menomonee. 

Enapp. 

Wilson. 

Hersey. 

Baldwin. 

Hammond. 

Roberts. 
Hudson.' 



Riyer Falls. 



Stillwater Juno. 
St. Paul. 



2 b. Potsdam s. s. 

u 



955 
919 

u 92 5 

tt 9 59 

<i 1019 

tt 9 74 

2 b. Potsdam s. ^s., 
resting on 1 Arch- 
8dan gneiss. 
2 b. Potsdam s. s. 



{ 



802 
958 



Chicago & North- Wastem Railroad.— Cbn. 

Ms. Minnesota Division. — Ckmtinued. Alt. 



260 
267 



276 



1018 

1066 

965 

919 

8864 

87? 

926 

Pots. S.S./ Glacial »oi 
Pots. 8.s.\ flood pi. »»• 
8 a. Lower Magn. 
20. Quaternary. 



u 



tt 



« 



<i 



i< 



tt 



tt 



tt 



919 
1147 
1168 
1182 

20. Quat. & 8 c. St. 
Peter's. *ioo 
Moraine West i»»« 
2 b. Potsdam. »oo 



{ 



{ 



8 a. Lower Magn. 

2b.Potsdam,Glacial 

flood drift, Moraine. 



Moraine hills. 
I (See Minnesota.) 



Kenosha and Rockfbrd Dirision. 




6 

10 
12 
15 
19 
22 
27 
44 
72 



Kenosha. 

Pleasant Prairie; 

Woodworth. 

Bristol. 

Salem. 

Fox Riyer. 

Bassett 

Genoa Junction. 

Haryard June. 

Rockford. 



20. Quaternary. 



It 



tt 



tt 
tt 



tt 



tt 



tt 



(See Illinois.) 
tt 



OQ 

a 

I 



618 
697 
748 
769 
776 
778 

842 



Minnesota Dirision. 




212 
217 
227 
283 
246 
255 



Chicago. 

Elroy. 

Glendale. 

Wilton. 

Norwalk.* 

Sparta.'* 

Bangor. 



rAs before.) 

2 b. Potsdam s. 8. ••» 
II 

II 98 6 

« 1010 

« 78 6 

2 b. Pots. s. s.Ter. »»« 



267 
269 

273 

278 

284 

292 
297 



Salem. 
Winona June. 



La Crosse. 



Winona June. 
Onalaska. 

Midway. 

Lytles. 

Trempealeau. 

Marshland. 
Winona. 



2 b. Pots. 8.8. Ter. 7*9 
2 b. Pots.B. 8. Ter, «»« 



{ 



2 b. Pots. 8. 8. L.Mag. 
Valley drift «»« 



2 b. Potsdam s, s. •*» 
2 b. Potsdam s. b. 

Valley drift 
2 b. Potsdam s. s. 

Valley drift. 
2 b. Potsdam s. 8. 

Valley drift. 
2 b. Pots. 8. 8. Loess, 
drift •»• 

( Potsdam 8.8. 
t8 a. Low. Magn. •*» 
(See Minneeota.) 



Milwaukee, Green Bay and Marquette Line. 




45 
51 

60 

62 

70 
75 
81 
88 

85 

90 

91 

100 

107 

112 

119 
120 
126 
188 
140 
148 



165 



178 



Chicago. 
State line. 
Kenosha. 

Racine Junc.^ 

Racine.* 

County line. 
Oak Creek. 
St. Francis. 
Elizabeth St 

Milwaukee.^ 

Lake Shore June. 

Lindiyem. 

Granyille. 

Germantown. 

Jackson. 

West Bend. 

Barton. 

Kewaskum. 

New Cassel. 

Ede^. 

Fond du Lac. 



Oshkosh. 

Menasha and 
Neenah. 



(As before.) 
20. Quaternary. 

t* 618 

5 c. Niag. (Racine) 
limestone. •** 

5 c. Niag. (Racine) 
limestone. 
20. Quaternary. «•» 

tt 664 



{ 



tt 
tt 



64S 



10. Hamilton cement 

rock. 5'* 

5 c. Niagara. 

20. Quaternary. 



i< 



642 
638 



5 c. Niagara, Drift.' »« 

11 868 

tt 897 

and 

906 

and 



20. Moraine, 
fluyial drift. 
20. Moraine, 
fluyial drift. 
j 20. Mor. and fluyial 
\ d'ft 6c. Niag.»»» 
20. Mor. and fluvial 

d'fb. 6 c. Niag. 
20. Mor. and fluyial 
dft. 6 0. Niag. 
r 4 b. Gal. red clay 
\ drift. ▼«» 

4 b. Galena. 
4 a.Tren. Strise, Till 
and Red Clay. "» 
4a.Tren. StrisB, Till 
and Red Clay. 7 »* 



1. Camp Douglata. Remarkable castellated outliers. 

8. Eau C^ire. Glacial yalley drift carved into fine terraces. 

3. Hudson. Potsdam, glacial flood deposits and terraces. 

4. Sparta. Terraces, uiesian wells. Tunnels in or below Lower Magnesiah limestone. 
5. Jiacine. Olmcial and lacustrine drift. Ancient YiesAYiYksAa. 

e. Milwaukee. Glacial and lacustrine drifts. 



10 Wast MenashA. 

16 Applelon. 

lO LitUe Chute. 

12 Eaukaima. 

i8 Wrightstown. 

18 De Pere. 

, Ft. Howard and 

Green Bay. 
8 Duck Creek. 
:2 Big Suamiaa. 
;8 Little Suamioo. 
:3 Brook Bide. 
;7 Pensaukae. 
.% Oconto. 
i2 Cavoils. 
i6 Fesbtigo. 
.3 Marinette. 
i4 Monominee. 
12 EBcaaata, Mioh. 

(Continued ir 



f 4 a. Treii. Stri». Till 
I. a,nd Ited Cluy. 
( i'b. Oalena. 
I. Tren., Red Claj. 
f 4 b.Galeno, red olay 
\ drift. 

f 4 Ii. Gnlena, red cUj 
)_ drift. «" 

r 4 b, Ooilena, red clay 
I, drift. BtriiB. «>« 
f 4 b. Galena, red olaj 
\ drift. BtricD. "'■ 
I 4 n. Cin. shale. >> 
( 4. b. Gal., red c!aj. 
•- h. Galena, Stiia:. 



20. Quaternary. 

■ 4 b. Gal. limestone. 

, 4 a. Tren. timestone. 
20, Quaternary. 



OIGalens, Dl. 

TBeU'a. 
ISl Benton. 
20 St. Rose. 
82 FUtteTille. 



4 b. Galena UueBtone. 



,d Weal 



□ Bsllcoad.) 



Sheboygan. 

6 Sheboygan Falls. 

Town Line. 

4 PlymDuth. 

10 Olenbeulah. 

B Bt. Cloud. 

;0 CaWary. 

:8 Fond du Lae. 

4 Fond du Lac Jc. 

;7 WoodhulL 

'2 BHiloFailo. 

>6 Rosen dale. 

.7 West Rosendalo. 

3 Ripan, 



5 <i. Niagara. Sub- 

aqaeouB drift.'" 

5 c. Niagara. Bub- 

at[ueous drift. *"" 

2b. Drift. 

20. Red olay. • 

r Settle Range. ' 
\ Moraine drift. 
5 e. Niag. 1. b. ' 
Niag. drmnllQB. ' 
4 b. Galena 1. s. 

Quaternary. 



4 b. Galena 1. s. 
4 a. Trenton 1. B." 
8 c. St. Peter's s. h. 
S a. Lower Magn.l. 



ChloaKo & KoTtta-Weatem SoUroad. 



{4 a. Trenton 1. a. 
3 0. St.PeterBB.a."' 
3 a. Low. Magn. L s. 
8 a. Lower Magn. I. b. 



iDd MoDtford Dlrlt 



Madison. 



Pine Bluff. 
Mount Horeb, 



Cobb. 

Montford June. 
Montford. 



iMorainea, drurolins. 
3 a. Low. Magn. '*' 
2b.Pote.&Mad.H.B. 
orainea, 
{i a. Trenton. 
3 0, St. Peler'a. 
3 a. Lower Magn. 
[4 a. Trenton. 
1 8 c, St. Peter's. 
4 b. Galena. 

is 0. Niagara. 
4 c. Hudson River. 
4 b. Galena. 
4 b. Galeoa. , 

{4 b. Galena. 
3 e. St. PelBT. 
I b. Galena. 



Anderson Mills. 
Woodman. 



3 a Lower Mngn. 
, 2 b. Potsdam. 
2Ii. Potsdam. " 



Stltzer. 

Liberty. 

Lanoastei. 

Livingston. 

Rewey. 

Mineral Point Jc. 
Piatteyille Jc. 



PlattOTille. 



4 a. Trenton and Ga. 



Elmo. 
St. Eose. 
Cuba City. 
Benkin. 
Strawbridge. 
Bunoomb. 
Millbrig. 
275lOa,\eTwi.. 
I 



v? 
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Chloaso A North-Western Railroad.— Cbn. 

Ms. (Milwaukee to Biadison and Montford.) Alt. 





85 

96 
97 
102 
110 
116 
121 
132 
139 
144 
154 

165 



Chicago. 

Milwaukee.* 

North Greenfield. 

Calhoun. 

Waukesha. 

Wales. 

Dousman. 

Sullivan. 

Jefferson Juno. 

Lake Mills. 

London. 

Cottage Grove. 

Madison. 



(As before.) 
r 10. Ham'ncem.TOck. 
\ 5 C.Niagara. *•* 
20. Drift. 



(I 



5 c. Niagara. ^o* 

20. Kettle Moraine. 



ti 



20. Drift, Karnes near. 
20. D'ft,DrumHns.»»» 
20. Drift Karnes., 
20. Drift, Drumlins. 
20. Dria 
20. Morainio Drift. 
3 a. Low. Magn. *** 
2b.Pots.&Mad.s.s. 



( 



(Janesville, Watertown ft Fond da Lac.) 




70 
78 
82 

91 

99 
104 
110 
116 
119 
121 
129 
130 
188 
145 
148 
161 
160 
168 

176 

184 

198 



Chicago. 
Sharon. 
Clinton June. 
Shopiere. 

Janesville. 

Milton Junction. 
Koshkonong. 
Ft. Atkinson. 
Jefferson. 
Jefferson June. 
Johnson's Creek. 
Watertown Jc. 
Watertown. 
Clyman. 
Juneau. 

Minnesota June. 
Burnett Juno. 
Chester. 
Oakfield. 

Fond du Lao. 

Van Dyne. 

Oshkosh. 



^: 



As before.) 
0. Drift. 

« 941 

20. iyft4b.Gal.l.8.»** 
r4a.Tren.8c.St.PY8 
\ Glacial flood plain. 
20. Quaternary. '^^ 
20. Drift. "» 

4 b. Gal., Drift »•« 
20. Drift. »»» 

20. Drift, Drumlins. 

7?1 



«( 



4b.Gal.,Drumlins.«»i 



« 



Drumlins. ®o* 

Drumlins. »i« 

20. Drift. Galena. 



it 

n 
It 



8?7 



8S8 

{4 b. Galena 1. s. 
Red Clay. »*« 

Lacustrine deposit. 
4 b. Galena 1. s. 
4 a Trenton 1. s. »*• 



{ 



Chioago, St. Paul, Mln. A Omaha R. B, 

Ms. (St. Paul and Lake Superior Division.) Alt 



10 

80 
83 

41 



Minneapolis. 

St Paul. 

Hudson. 

N. Wisconsin Jo. 

Boardman. 



{ 



4 a. Trenton. 
3 c. St. Peter. 

{Moraine, Glacial 
flood deposits. 
8 b. Potsdam. *« »«• 
20. Quaternary. «»> 
2 b. Potsdam, 
Moraine drift.*** 



{ 



H90 
198 
211 



Ohieago, St. Paul* Mln. A Omaha B. B. 

Ms. (St Paul and Lake Superior Div.)— Gon. Alt 



68 

71 
75 
79 
88 
95 

la 

118 
180 
186 
158 
168 
177 
190 
194 



Clear Lake. 

Clayton. 

Turtle Lake. 

Perley. 

Cumberland. 

Barronett. 

Shell Lake. 

Spooner. 

Veazie. 

Stinnett. 

Hayward. 

Cable. 

Drummond. 

Mason. 

Ashland Juno. 

Ashland. 



Ashland Juno. 

Washbume. 

Bayfield. 



20. Moraine, west. 



(( 

20. Morainio drift. 
«« 

« 

20. Moraine summit. 

20. Gravel drift. 

20. Glacial fl'd deposit 
« 



20. Moraine. 



II 



20. Red clay drift. 



it 



it 



II 



2 b. Potsdam, Drift. 



tt 



(Ean Glaire and Lake Superior Division.) 





10 

25 
88 
42 
49 
56 
81 

113 

189 
150 



Eba Claire.* 
ChippewaF'lls.»» 

Bloomer. 

Cartwright 

Chetek. 

Cameron. 

Rice Lake. 

Spooner. 

Gordon. 

Douglass. 
Superior. 



Pots, and VaL d'ft.«" 

2 b. Potsdam. 

1. Archaean granite. 
2 b. Potsdam, Drift. 



{ 



« 



2 b. Pots., gravel hills. 
2 b. Potsdam. \ Gravel 
** / plain. 
Moraine. 
20. Ancient outlet of 
Lake Superior. 

{2 b. Potsdam. 
Eeweenawan. 
20. Red clay drift 



{ 



(Nellsville Branch.) 




14 



Nellsville. 
Merillan. 



2 b. Potsdam s. s. 

It 9sa 



Chicago, MUwaakee A Bt. Paul Ballroad. 

Ms. (Chicago, St Paul A Minneapolis Line.) Alt 




48 
52 
58 
62 

85 

98 
109 



Chicago. 

Wadsworth. 

Kenosha Juno. 

TruesdelL 

W. U. Junction. 

Milwaukee.* 

Brookfield. 
Pewaukee. 



4S/New Richmond. 8 a. Lower Magn. »«»1 
^^/Deer Park. 120. Moraine. 



^^ 



i 



As before.) 
0. Quaternary. 



10^\IUsI\keA. 



{ 

2C 



it 
it 
ti 



S79 
6T» 



7sa 

10. Hamilton, MiL 
Cement Rook. *«* 
5 c. Niagara L s. 
20. Quaternary. •** 
5 0. .Niag., StrisB, 
Drumlins east *^* 
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OhioAirOf Milwaukee * St. Paul Bailroad. 

Ms. (Chicago, 8t Paal and Min. JAne.)—Con, Alt. 



Ill 

116 

129 

130 
139 
144 

148 

152 
168 
168 

168 

176 

193 

202 
209 
212 
220 
225 
238 
242 
249 
255 
265 
270 
277 

280 

410 
420 



Nashoiah. 

Oconomowoo. 

Watertown. 

Watertown Jo. 

Reeseville. 

Elba. 

Columbus. 

Fall River. 

Doylestown. 

Rio. 

Wyocena. 

Portage City.' 

Eilboum.^ 

Lyndon. 
Lemonweir. 
Mauston. • * ' 
Lisbon. • • • 

CampD'glas. •" 
Tomah. 
Greenfield. 
Lafayette. 
Sparta.^ 
Bangor. 
West Salem. 
Winona Juno. 

La Crosse. 

St. Paul. 
Minneapolis. 



20. Moraine, 

fluyial drift. 

II sei 

4 b. Galena 1. s., 

drumlins. 

«i sai 

20. Drumlins. 



{ 



11 



{ 



L.. Magn. 1. s. 
drift. »«* 

II 986 

988 



{ 

2 

( 



II 



II 



2 b. Madison s. s 
2 b. Mendotas.8. 
, 2 b. Pots. s. s. ••» 
2 b. Potsdam s. s. 
2 b. Pots. s. s. finely 
exposed in dalles 
of Wisconsin. 8 9» 
2 b. Potsdam s. s. 

II 894 

" f fine cas- 
" i tellated 
" (_ outliers. 

U 96 7 

II 

II 

II II y 8 6 

2 b. Pots. s. 8. ter. »»» 



II 



665 



{2 b.Pots. 8.s.,3 a. Low. 
Magn.val.d'ft.«»« 
(See Minnesota.) 



(Prairie du Chien Divitjion.) 



OiMilwaukee.* 



6 

10 
14 
17 

21 

28 
81 

87 



Wauwatosa. 

Elm Groye. 
Brookfield Jo. 
Forest House. 

Waukesha. 

Genesee.* 
North Prairie.i' 



Eagle. 



11 



10. Ham. cement r'ck 
6 C.Niagara 1. s. *** 
5 O.Niagara. Striae, 
Drift. •»! 

20. Quaternary. '*« 

II 814 

« 818 

5 C.Niagara. Striae, 
Drift. •<>» 

II 90S 

20. Quaternary. •*! 
f Kettle Moraine »*» 
\ Glacial grayel plain. 



{ 



Ohioaso, MUwaiikee A St. Panl Railroad* 

Ms. (Prairie du Chien Diyision.)— Con. Alt. 



42 



6> Whitewater. J a 



56 

62 
64 

71 

81 

89 

96 



102 



110 

116 
119 
125 

182 

139 
145 
161 
166 
176 
188 
186 
194 



64 



71 



78 

83 

80 
106 
113 
127 
138 



Palmyra. 



Lima. 

Milton.i« 
Milton Junction. 

Edgerton. 

Stoughton. 

McFarland. 

Madison. 



Middleton. 



Cross Plains. 

Black Earth. 

Mazomanie. 

Arena. 

Spring Green. 

Lone Rock. 

Ayoca. 

Muscoda. 

Boscobel. 

Wauzeka. 

Wright's Ferry. 

Bridgeport. 

FrieduChien.»* 



Milton Junction. 
JanesYille, 



HanoYer. 

Orford. 

Brodhead.i» 

Monroe.** 

Browntown. 

Gratiot. 

Shulsburg. 



{ 



{Inner border of Ket- 
tle Moraine. ••• 
4 b. Galena 1. s. •*• 
20. Quat., feeble 
moraine, E. ••• 
Quaternary. •** 

I* 8»T 

f 4 a. Trenton. •»• 

\8c.St.P.s.s.d'fthill8 

20.Quat.heavyd'ft."» 

20. Heavy drift. ««» 

3 a. Low. Magn. 1. s. 

20. Mor. drift, •^s 

3 a. Low. Magn. 1. s. 

' 2 b. Madison s. s. 

2 b. Mendota 1. s. 

2 b. Pots. s. s. •«» 

3 a. Low. Magn. 1. s.. 
(Kettle Moraine.) 

f2b.Mad.s.s. f bluff 

2 b. Men. 1. s. \ sides 

2 b. Pots. s. s. valley 

bottom. •** 

II 810 

« 7?8 

2 b. Potsdam s. 8. »•« 
' 3 a. Low. Magn. 

on bluffs. »«» 

2 b. Potsdam s. s. on 

low ground. '*** 

2. b. Pots, in the 

valley. Ad-«»» 

jacent bluffs* "^ 

capped with 8**^ 

a. Low. Magn.*** 

limestone. 

3 a. Lower Magn. * * • 

ti 610 



29. Quaternary. *ff 
4 a. Trenton. * * * 

3 c. St. Peter's, gla- 
cial flood plain. 

4 a. Tren. 1. s. glacial 
b'kwaterpl'n. »«o 

4 a. Tren. 1. s. '^r 

3 c. St. P. s. 8., Drift. I 

St. Peter's s. s. '^••i 

4 b. Galena 1. s. s^* 

4 b. Galena 1. s. 

«* r8s 



II 



7. Portage diy. Fluvial drift, moraine between Portage and Kilboam. 

8. KUboum, Beantifiil exhibitions of fljivial erosion in Dalles of the Wisconsin. 

9. Qenesee, DrumllnR east and morainm and kames west of Genesee. 

10. North Prairie. Till, fluvial drift; moraines and kames east and west of this place. 

11. Eagle' Glacial flood plains. 

12. Whitewater. Drumlins ; striee. Kettle moraine south of this place. 

13. Milton. Moraines north and south, glacial flood drift. 
l^ Prairie du Chien. Pocsdam ; valley drift ; artesian weWa. 

16. Brodhead, Tnnton (oappiog bluflfs east). Glacial flood p\a\ii. 
16. Mbmroe, Border of drift Glacial gravel capped with UU. 



V 
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Ohieago, 

Ha. 



MUwankee * St. Panl Railroad. 

Madison Division. Alt 



12 

18 

20 

23 

27 
87 



Madison. 
Sun Prairie. 



Beanyille. 
Marshall. 

Waterloo. »» 

Hubbleton. 
Watertown June. 



8 a. Lower Magn. « * ^ 
4 a. Trenton, IMfL 

4 a. Trent Drift. 
Drumlins. ' ^ • 
f 20. Quat 4 a. Trent 
\ Drift; Drumlins.««* 

4 a. Trenton Ls.«i» 

3 a. Lower Magn. 1.8. 

1 a. Arch. Quartzite. 
Subaqueous drift. 
4 b. Galena 1. s. "i 



Northern Diyision. 



9 
16 
20 
25 

83 



87 



41 Rubicon. 



46 
47 

76 

"64 
69 
68 
76 

83 



Milwaukee. ^ 

Schwartzburg. 
Granville. 
Germantown. 
Richfield. " 

Schleisingyille. 



Hartford. 



Woodland. 
Iron Ridge. 



Fond du Lac. 



Horioon June. 
Burnett June. 
Waupun. 
Brandon. 

Ripon. 



{ 



10. Hamilton, Mil- 
waukee Cem.Rock 
6 c. Niagara 1. 8. **** 

648 



« 



it 



7S8 
S68 
959 



20. Quaternary. 

{Kettle Moraine. 
Glacl flood d'ft.10" 
r 5 c. Niag. 1. 8. 
J 6 b. Clin, iron ore.* 8* 
(4 c. Cin. shale. 
20. Quaternary, lois 

« 951 

5 c. Niagara 1. s. 

iron ore.* *• 
Shale. 



{5 c. Niags 
6 b. Clin, i] 
4 c. Cin. g 



{ 



4 b. Galena. »«» 
Red drift clay. 



20. Quaternary. 



n 



884 
877 

4 b. Gal., Striae. «»« 

20. Quaternary, looo 

' 4 b. Galena 1. s. 

4 a. Trenton 1.8. »«o 

3 c. St. Peter's s. s. 

8 a. Lower Magn. l.s. 



96 


Berlin. i» 


r 3 a. Lower Magn. l.s. 
i 2b.Pot8dam8.8. »«2 

( 1 Arch.Porphyry. 


90 
102 


Picket's. 
Oshkosh. 


4 a. Trenton limestone, 
f 4 b. Galena 1. s. ^^^s 
\ 4 a. Trenton 1. s. 



90 
96 

99 

104 



Rush Lake. 
Waukau. 

Omro. 

Winneconne. ^^ 



3a.L.Magn.,Stri3e.8*i 
L. Magn. Red d'ft clay, 
f 20. Quat., Red drift 
\ clay. 
3 a. L. Magn. 1. s. 



Chieago, Milwaiike« & St. Paul Railroad. 

Ms. Northern Dirision. — Continued. Alt 



64 
67 
69 

68 

69 

74 



80 

90 
98 



Horicon June. 
Minnesota June. 
Rolling Prairie. 

Beayer Dam. 

Fox Lake June. 

Randolph. 



Cambria. 

Pardeeville. 
Portage City. » 



20. Quaternary. 



(( 



<i 



884 
920 
941 

f 4 b. Galena Is »i» 
\ Tren. l.s., drumlins. 
4 a. Trenton 1. s. * * * 

4 a Trenton 1. s. *** 

3 C; St. Peter's s. 8. 

3 a. Lower Magn.1.8. 

3 a.Lower Magn. 1.8. 

2 b. Madison 8.s.*** 

2 b. Mendota 1. s. 

2 b. Potsdam s. s. 
2'b. Potsdam b. 8. «" 



{ 



Madison and Portage Diyision. 




1 

12 

16 

21 

26 

39 



Madison. 
East Madison. 

Windsor. 

Morrison. 

Arlington. 

Poynette. 
Portage. 



(As before.) 

u 



848 

846 

8 a. Lower Magn.Ls. 

2 b. Potsdam 8.8.*** 
3 a. L. Magn. L s. »" 

8 0. St. Peter's s. s. 

3a.L. Mag.1.8. "0* 
2 b. Potsdam s. 8. 

« 79S 



Racine and Southwestern Division. 




2 
8 
10 
16 
18 
27 

31 

34 
41 

46 

60 
64 
69 

69 




6 



Racine. ^ 

Junction. 

W. U. June. 

Windsor. 

Union Grove. 

EansasYille. 

Burlington. 

Lyons. 

Springfield. 

Elkhom. 

Delayan. 

Darien. 
Allen's Grove. 
Clinton. 



Beloit. 



(Continued 



Eagle. 

Troy Center, ai 



Niag. (Racine) Is. *^' 



(( 



Deep drifts (Till) 



(I 
« 



<i 



58S 

882 
760 
618 

6 e. Niag., Moraine' •* 

{Niag. Is. Moraine* 00 
Till & gravel hills. 
20. Till and gravel 
hills. 
20. Heavy drifti. 
20. 
& graveL 
20. Moraine. 
Heavy drift;. 



848 
991 

Till 

984 
945 
871 
941 



r Galena & Trenton Is. 
J St. Peter's s. s. 
lGlao'lfloodgrav.»*o 
in Illinois.) 



Kettle Moraine. 
Heavy drift. 



94S 
878 



17. Waterloo. Drumlins ; heavy drift ; boulder train. 

18. Bichfidd. Heavy drift; kettle moraine west. 
19. Berlin. Bed clay drift; boulder train. 

20. Winneconne. Lower magnesian limestxjue domes efta\.\ Yvewrj ^t\^ 
21. TV-op Centre. Till and glacial flood deposits. 
22. Amherst. Jforaine east; glacial flood p\ain v?esl ot \3kAs v\wi^. 
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Cliioasroy Uniwavkee A St. Panl Railroad. 

Ms. Racine and Southwestern Di7.— Cbn. Alt 



9 
11 
17 



Mayhew's. 

Fayette. 

Elkhom. 



20. Heavy drift. 






it 



it 



861 
991 



Wisconsin Valley Diyisicn. 





7 

10 

18 

29 

42 

46J 
64 
60 
70 
76 
^ 
08 
102 
107 



Tomah. 

Valley Junction. 

Norway. 

Beaver. 

Remington. 

Port Edwards. 

Centralia. 
Rudolph. 
Junction City. 
Enowlton. 
Mosinee. 
Wausau. 
Trap City. 
Pine River. 
Merrill. 



{ 



2 b. Potsdam s. a. 9*^ 

(t 984 

« 98 5 

(( 96 8 

ti 981 

2 b. Potsdam s. s. on 
1. Arc'n Gneiss. ^^^ 

tt 1015 

1. Archaean, Drift.ii*« 

it 1145 

(f 1181 

(I 

« ias7 

<( 

M 
t$ 



Mineral Point Division. 



10 

20 
28 

10 
16 

26 

88 



Mineral Point 

Calamine. 

Belmont. 
Platteville. 



Mineral Point 

Calamine. 

Darlington. 

Gratiot. 

Warren. 



4 b. Gal. 1. 8. 

4 a. Trent 1.8. »»« 

8 c. St Peter's 8. s. 

4 b. Gal. 1. s. 

4 a. Trent 1.8. 8ia 

8 c. St Peter's s. s. 
4 b. Galena limestone. 

4 b. Galena L s. 

4 a. Trenton 1. s. 
(As before.) »»» 



{ 
{ 



{ 



i( 



4 a. Trent. 1. s. 

4 b. Gal. 1. 8. 

4 a. Trent. 1. 8. 
(See Illinois.) 



{ 



81S 
80S 
788 



Prairie da Ghien Division.— Cbn. 



119'Mazomaiiie. 
127 Sauk City. 

129PrarieduSac.><^ 

145 
149 
155 



Lone Rock. 
Richland City. 
Twin Bluffs. 
Richland Cent. 



Pots. S.S., Val. drift. ^y» 
8 a. L. Mag. 1.8. 
2 b. Pots. »8 8 

8 a. L. Mag. 1. 8. 
2 b. Pots. 



704 



2 b. Pots, in val. 
Adjacent bluffs cap'd 
with 3 a. L. Mag. 1. s. 

3 a. L. Mag. 1. s. 



Chippewa Valley Division. 




1 



Wabasha, Minn. 
Reads June. 



2 b. Potsdam s. s. 
Alluvial bottoms. 



Chicago, Milwaukee A St. Paul Railroad* 

Ms. Chippewa Valley Division.— Cbn. Alt 



19 Durand. 

25 Red Cedar. 

26 Red Cedar Juno. 



82 Meridean. 
48 Porterville. 

47 Shawtown. 

48 Eau Claire. > 
54 Lafayette Mills. 
56 Badger Mills. 
62Chip'ewaFalls.a8 



2 b.Pots. Bluffs cap'd 
with 3 a. L. Mag. Ls. 
Valley d'ft; terraces. 
2 b. Pots. & 8 a. L. 
Mag.l.s.in adj. hills. 
2 b. Pots. & 8 a. L. 
Mag.l.s.in adj.hiUs. 
2 b. Pots. & 8 a. L. 
Mag.Ls.in adj.hills. 
2 b. Pots. & 8 a. L. 
Mag.l.s.in adj.hills. 
20. Glac. val. d'ft. »»o 
/Terraces, 2 b. Pots. 
\ 8.8. »»• 

Terraces, 2 b. Pots. s.s. 
1. Archaean granite. 
2 b. Potsdam s. 8. 



{ 

V 

{ 
{ 
{ 



{ 



Menomonee Branch. 



26 



28 



41 



Red Cedar Juno. 



Dunnville. 



Menomonee. 



fVal. d'ft. terraces; 
J 2 b. Pots. & 8 a. L. 
( Mag. in hills. 
fVal. d'ft. terraces; 
J 2 b. Pots. & 8 a. L. 
( Mag. in hills. 
2 b Pots., Glac. flood 
ain, terraces. *^8 



{M 



Green Bay, Winona & St. Paul Railroad* 





10 

17 

23 
31 

89 

46 
50 
55 
61 

78 

82 

96 

111 

119 



Green Bay. 

Oneida. 

Seymour. 

Black Creek. 
Shiocton. 

New London. 

Royalton. 
Manawa. 
Ogdensburg. 
Scandinavia, 

Amherst ^a 

Plover. 

Grand Rapids. 

Dexterville. 
Scranton. 



{ 



5 c. Niag. 1. s. 

4 c. Cin. shale. *8 8 

4 b. Galena 1. s. 
tt 

4 a. Trenton 1. s. 
3 c. St. Peter's s. s. 
8 a. Lower Magn. 1. a. 
20. Quaternary. 
'8 a. L. Magnesian 

1. s. 
2 b. Potsdam s. s.. 
Red clay drift. 
20. Quaternary. 



it 



822 
824 
870 

Kettle Mor. W. of 9«* 
f Kettle Moraine. 10** 
\ 2 b. Potsdam s. s. 
Glacial flood plain, 
n. Archaean Gneiss 
overlaid by 1024 
2 b. Potsdam s. s. and 
[ altering into Kaolin. 
2 b. Pots. s.s. loox 

« 962 



23. 
24. 



Glacial flood deposit ; terraces. 
Drift Margin. Border of the driftleaa area. 



Chippewa PaUa. 

itv. DriitMarff 

25. JPrairie £>u 8ae. Kettle moraine and valley overwasYi. 



Saiuk Qitx 

Wabatha. BlafEs csoped with Lower Magnesian limeatone. \a\\«5 ^M\,\ftTt^^««^. 
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Hatfield. 
Mer 



163 Alma Center. 
159 HiKton. 
166 Tnvlor. 
172 Blair. 
179 Whitehall. 
leSlArcitdiii. 
SIO Marebland. 
214WmoQa. 



ValdHTer. 
■21). Pota. B. B. »" 
. 3 a. L.MagQ.l.a. 
iee Minnesota.) '" 

ire A Weateta B. B. 



lU, Hamilton Cement 
Rook. " 

,6 0. Niagara 1. a. 
20. Quatemarj. '* 
J 10. Hamilton, Red 
\ clay drift. " 
I 20. QuaL, Red cla; 
\ drift- 



13 BelgiiuQ. 
18 Cedar Grovo. 
2 OoBtburg. 



7 Manitovroo. 

14 Branch. 

!9 Cato. 

II Grimms. 

14 Eeodvillo. 

K) BrilUon. 

\i Forest Jimetion. 



/5o. Nil 
\ claj. 



r5 0. Niag. I.B., Rod 
L c lay drift, StriK." " 
f 20. Quat. Red drift. 



drift clay. 

20. Moraine vee 

Niagara. 



Brillion. 

Forest June. 

Sank a una. 

Little Chute. 

AppletoQ. 

Appletan June. 

HortDUBvilleJun. 

New Ijondon, 

Nen London Jun. 

Bear Creek. 

Clinton ville. 

Marion. 

Tigerton. 

Etacd Juno. 

Biro am wood. 

Aniwa. 

Elrahuret. 

Anligo. 

Wolf River June. 

Bryant, 

Maleom. 

Summit Lake. 

Pelican. 

Monico, 

Eagle River. 

Watersmeet. 

Gogcbio. 



Eland Juno. 
2 Norria. 
22l'WBusau- 



Arohsean, Glao.graTeL 



fib. Potedam. 
J Keweenawan. 
1 1 b. Huronian. 



Arch^on Gran, d'ft, 
20. Drift. 
1 Archaean. 



artzburg. 
Thienvillo. 
Cedarburg. 
Grafton. 
SaukTille. 
Fredonia. 
Random. 



Elkhart Lake. 






Holstein. 
Hajton. 



10. Hamilton Cement 
Rock Drift. "* 
6 c. Niagara L b. 

20. Quaternary. 

Niagara 1. 8. '" 



20. Moraine. 
, Kettle Range. 
0. Niag., Mor. I 
D. Quaternary. 
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lOlwmUcee A Northern Railroad.— Gem. 

Ma. Milwaukee Division. Alt 



86 
91 

99 

109 

113 

114 

119 
124 
128 
141 
146 
153 
166 
159 
165 
177 

186 
187 

168 
176 
186 



Hilbert. 

Forest Jtmotion. 
Holland. 
Greenleaf. 
Ledgeyille. 
De Pere. 

Green Bay. 

Ft. Howard. 

Cormier 
Tremble. 
Gardner. 
Grand Trunk Jc. 
Maple Valley. 
Coleman. 2 7 
Pound. 
Beaver. 
Ellis Juno. 
Porterfield. 



Marinette. 
Menominee. 



Noquebay. 

Wausaukee. 

Pike. 



20. Quaternary. 



u 
l( 



8 81 



6 0. Niagara. 
4b.Gal.,R.C.d'ft.»" 

r 5 c. Niagara 1. s. 

J 4 c Cin. shale. * ^ 8 

(4 b. Gal. 1. 8. 

f 4 b. Gal., 1. s., La- 

\ custrine clay. '^4 
4 b. Gal., drift. 
20 Drift. 



(( 



(( 



3. L. Magn., Drift. 






2 b. Pots. 8. s., Drift. 
2 b. Pots., sand plains. 
1. Archaean, Drift. 



4 b. Gal., drift. Striae. 



(( 



1. Archaean, Drift. 



It 



Appleton Branch. 




6 
11 
16 
16 
21 



Hilbert. 

Sherwood. 

Lake Park. 

Menasha. 

Neenah. 

Appleton. 



882 



20. Quaternary, '^s 
6 c. Niagara 1. s. *'* 
Lacustrine drift. 
4 b. Gal. 1.8 4 a.Tren. 1.8. 

(< 748 

it 715 



Wisoonsin Central I^lne. 







82 

89 
48 
67 
66 
74 
83 

84 

88 
98 

97 



Milwaukee. ^ 



Schleisingeryille 

Allentown. 
Theresa. 
Hamilton. 
Fond du Lao. 
Van Dyne. 
South Oshkosh. 

Oshkosh. 

State Hospital. 
Snells. 

Neenah. 



10. Hamilton Cem't 

Rock. 68* 

Niagara 1. s. 

20. Kettle Moraine, 

Glao. flood deposit. 

5 c. Niagara Is., Drift. 



r 10. Hai 
( 6 0. Nil 



{ 



u 



746 



4 b. Gal. 1. 8. 
Lacustrine drift. 

f Galena & Trenton Is. 
\ Lacustrine d'ft. ^»8 
Lacustrine drift. ^*8 

u 

{Galena & Trenton Is. 
Striae, Drift. 



86 
92 

98 



Hilbert. 
Sherwood. 

Menasha. 



20. Quaternary. 

5 c. Niag. 1. 8. • ' * 

4GaLL8. »»a 

4 a. Trent. 1. s. 



{ 



Ms. Wisconsin Central Une.— Cbn. Alt. 



107 
110 



124 HVeyauwega. 



131 
138 
144 

160 

171 
176 

183 

192 
195 
200 
207 
211 
213 
219 
226 
236 
247 
264 

267 

268 

278 
286 

288 

293 

307 
310 
313 
324 
333 
338 
346 
349 
363 
367 
372 



Medina. 
Dale. 



Waupaca. 
Sheridan. 
Amherst. 



1017 



Stevens* Point. 

Junction City. 
Milladore. 

Aubumdale. 

Marshfield. 

Mannville. 

Spencer. 

Unity. 

Colby. 

Abbotsford. 

Curtiss. 

Withee. 

Thorpe. 

Boyd. 

Cadott. 

Chip' wa Falls. " 

St. Croix June. 

Morris. 
Wiswell. 

Colfax. 

Lochiel. 

Barker, a » 

Downing. 

Emerald. 

Cylon. 

New Richmond. 

Clarendon. 

St. Croix. 

Areola. 

Castle. 

LakePhalenJo. 

St. Paul. 



3 a. L. Mag, Is. sis 



it 



8S8 

899 



2 b. Pots. ss. 
1. Archaean. 
Kettle Moraine. 

« 108 9 

rPots. ss. and Arch. 

\ Gneiss. Gl. flood 

I plain. 1090 

I.Archaean. ^i** 

1. Arch, overrd by 
heavy d'ft. i2i7 

1289 
1292 
1307 
1338 
1318 

Drift. 

<( 

2 b. Potsdam, Drift. 
« 



{ 



1. Arch. Granite. 

2 b. Potsdam ss. 

1. Arch. Granite. 

2 b. Potsdam. 

2 b. Potsdam ss. 
II 

{Pots, ss.. Glacial 
flood dep. Terraces. 
20. Glacial fl'd dep. 
Terraces. 
2 b. Potsdam, Drift. 



{ 






3 a. L. Mag., Drift. 



ti 



20. Drift. L. Magn. 

« Pots. &L. Mag. 
20. Drift. 



it 



(See Minnesota.) 



Northern Division. 



4 
14 
26 

29 
47 
66 
62 
68 
79 



Abbotsford. 

Dorchester. 

Medford. 

Chelsea. 

Westboro. 

Worcester. 

Phillips. 

Wauboo. 

Fifield. 

Butternut. 



{ 



1. Archaean, overl'd 
by heavy d'ft. 



. .\C\i\ppftN»«b. 



\ 



1466 
1418 

1489 
1608 
1464 

1488 



£7, The formations given for this station and the loUovJvii^ io^x^cj^iowLX SxxXXx^ hSssvxxvvs- 
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lis. Wisconsin Central TAne,^Con. Alt. 
Northern Dirision. 


Ms. Wisconsin Central line^—Cbn. Alt 

Southern Division. 


104 


Penokee.*' 
White River. 
Ashland. 


f 1. Hur'n, with iron 
\ ore. i"»6 
20. Red clay drift. 
(20, Red clay 
\ drift. •»• 


71 

66 
62 


Portage. 


f 2 b. Pots., overlaid 
\ by drift. 7»> 


126 
188 


Packwaukee. 
Montello. 


20. Drift. 

20. Drift, Granite. 






Southern Diyision. 


Minneapolis, Sault Ste. Blarie & Atlantie. 




6 

11 
22 

28 

• 66 


Stevens' Point. 

Plover. 

Buena Vista. 
Plainfield. i"» 
Hancock. iio« 
Westfield. ««o 
Packwaukee. 


(As before.) lo*^ 
r 2 b. Pots., overlaid 
\ by drift. "»» 

Moraine east 

Kettle Moraine, 
(i «< 



6 
15 
20 
26 
31 
42 
46 


Turtle Lake. 
Scott's Siding. 
Barron. 
Cameron Juno. 
Canton. 
Hawkins. 
Tibbets Siding. 
Bruce. 


Morainio drift. 
{< 

20. Glac. flood drift. 
it 

20. D'ft., Q'rtzite near, 
tf 

M 
(C 



28. Unconformability between Horonian and Laarentian finely shown at Penokee. 

29. Note.— Where several formations are given it is to be understood that they oocur in the 
Ticinity, not nece8SM*ily immediately at the station. Also, that where the drift effectually conccMUi 
the underlying formations they are not usually given, though in almost all cases definitely known. 



IOWA. 
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lowa.i 



LIST OF CEOLOCIC FORMATIONS FOUND IN IOWA. 



20 b. Loess, (concealing stratified roclcs. 


13 b. Burlington. 


20 a. Glacial Drift " 


II II 


13 a. Kinderhook. 


18 Inoceramus. 




10. Hanniiton. 


18 Woodbury, 




5 c. Niagara. 


18 Nishnabotna. 




4 c. Maquoketa. 


1 8 Fort Dodge.* 




4 b. Galena Limestone. 


14 c. Upper Coal. 




4 a. Trenton. 


14 b. Middle Coal. 




3 b. St. Peter. 


14 a. Lower Coal. 




3 a. tower Magnesian. 


i3d. St. Louis. 




2 b. Potsdam. 


13 c. Keokuk. 




2 a. Sioux. 



Brief Sketch of the Geology of Iowa. 

The general eeologie stractare of Iowa is simple: The prevailing dip of the strata is low, rarelv 
reaching 6°, anasonth-westerly in direction. In consequence the outcrops of the greater rock 
series, from the oldest to the newest, form successive zones trending N . W.— S. E., each overlapped on 
the soath-west by the attenuated margin of the next higher series. In detail this structure is modi- 
fied and complicated by slight diversity in strike and dip and variations in thickness of the several 
formations, and the regalul^ of the zones of outcrop is destroyed through erosion by which the 
north-easterly (and basal) margins of the successive formations are channelled, deeply crenulated, 
Mid sometimes cut off in insulated outliers ; and some of the major as well as many of the minor 
features of the stratified rocks are obscured by a mantle of superficial deposits. 

The Potsdam is exposed by erosion only in the valley-bottoms oi the extreme northeastern 
comer of the State, where it forms the gently-sloping bases of blutfs 300 to 600 feet high. The steeper 
medial portion of these bluffs is Lower Magnesian limestone, which, by reason of its firm texture, 
has well resisted the degradation of the rivers and forms nearly continuous mural or castellated 
precipices. Both formations disappear on the Oneota (or Upper Iowa) river about the west line of 
Allamakee county, and on the Mississippi, a few miles south of McGregor. The gentle slopes toward 
the summits of the bluffs in this region represent the friable St. Peter sandstone, sometimes white 
as snow, again brown, red or yellow, and elsewhere curiously variegated, as at McGregor, where it 
forms the "pictured rocks" of Iowa. The generally abrupt escarpment of the Trenton limestone 
OTerlooks the easy Slopes of the sandstone, and forms a secondary line of bluffs along the Mississippi, 
Oneota and Yellow rivers in the north, which merges into the immediate river bluffs toward the mouth 
of Turkey river. The Trenton is the first of the formations to occupy a considerable area. It extends 
along the Iowa-Minnesota line from a few miles west of the Mississippi to several miles west of De- 
corim; but by reason of rapid attenuation southward and its confinement to the precipitous Mississippi 
blofl^ below the mouth or the Turkey, the terrane contracts greatly toward Dubuque, where it passes 
beneath the surface. Almost everywhere the Trenton is richly fossiliferous. The precipitous bluffs 
at Dubuoue represent the Galena limestone, which there has a thickness of 200 or 250 feet, but which 
rapidly dwindles northwestward. It is the plumbiferous formation of Illinois, Wisconsin, and Iowa, 
and takes its name from the prevalent form of the ore. From its caverns are brought forth the 
superb stalactites and crystalline masses of various minerals adorning the lawns and verandas of 
Dubuque. A narrow belt of soft-contoured hills cleft by spring-born streamlets, or a single gentle 
slope, rises from the precipices of the Galena and is overlooked by the bold Niagara escarpment. 
It represents the easily weathered shales and clays of the fossiliferous Maquoketar-a formation 
typaliy exposed along the Little Maquoketa river in Dubuque county. The type section is at 
Lattner*s, on the D. & N. W. R. R., and 4 miles north of Peosta, on the I. G. R. R. The most 
prominent topographic feature in the State is the deeply crenulated escarpment of the western 
equivalent of the New York Niagara, stretching from the Minnesota line north of Gresco by West 
Union, Elkport, "Sherrill's Mound" (Dubuque county), Lattner's, and Peosta to the Mississippi at 
Bellevue,and forming the river-bluffs thence to Lyons. To the north the formation (generally a poorly 
fossiliferous dolomite abounding in cherty nodules) is thin, and its outcrop but a few miles in width ; 
but toward the south it thickens to 350 feet or more, and its terrane widens greatly. It forms the 
"rapids" at LeGIaire, but passes beneath the Mississippi between that town and Davenport. It is 
economically important by reason of its building-stone. Each of these formations (Niagara to Pots- 
dam) is dearly differentiated, and conjointly they constitute a topographically distinct section of the 
State— A section in which the relief is the product of sculpture by ram and rivers during a vast period. 
Blsewhere the monotonous topography or the State is glacic in origin, with some post-glacial modifi- 
cation bv hydric agencies : Here it is exclusively hydric. 

To the southwestward the firm dolomites of the Niagara pass beneath the argillaceous limestones 
and shales of Devonian age which are usually referred conjunctively to the epoch of the New York 



L Bv W. J. McGee, U. 8. Geologist. 

2. The Fort Dodge is referred to the Cretaceous with doubt 
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Hamilton, the precise contact being ererywhere concealed by drift save at Fayette and a point on 
the Wapsipinicon river a few miles above Central City, Linn county. The basal member of the 
Hamilton is a black shale which does not extend so far eastward as the medial caleareooa member, 
but is exposed by excavations at Independence ; while the uppermost member, also a dark shale 
or clay (typically exposed at Bockford) rarely appears along the Drift-buried western margin of the 
terrane. The Sub-Carboniferous formations (Burlington. Keokuk, Kinderhook, and St. Loou) cannot 
be discriminated geographically by reason of their deep burial beneath Drift and Loess: bat all have 
important local exposures ;— the type sections of the first two being within the State. The Burling* 
ton is noted for its crinoids which have made famous alike the city from which the formatioa derives 
its name and their local investigator. Dr. Waohsmuth ; the Keokuk is equally noted for the maiBii* 
flcent geodes which have enriched so many collections; and both form the "Lower Ranpida** whieh 
have so lon^ vexed the spirits of Mississippi pilots and engineers. The Kinderhook ylelda a vahia* 
bJe oolitic limeatoDe at Le Grand and elBewhere, and ttie St. IaoxjAa \a atUl xnote iini(K)rtant as a sooiee 
of building material. 
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The Bouthwestem third of the State is mainly occupied by the Goal Measures (generally divided 
into Upper, Middle, and Lower) which, notwithstanding their economic importance, have not yet 
been adequately stadied. It is known, however, that Coal Measure outliers, containing " pockets "^ of 
ooal, and of such petrographic character as to indicate that they were deposited in bays or estuaries 
of the coal-period sea, repose unconformably upon the Sub-Carboniferous, the Devonian, and even the 
Silurian formation, feix beyond the normal limits of the terrane ; that workable beds of coal (under 
existing commercial conditions) are confined in the lower member; and that the three members 
reach a total thickness of not less than 800 or 1.000 feet. The Carboniferous outliers find homologues 
in the Cretaceous sandstones designated Nisnnabotna by Dr. White, after one of the rivers along 
which they occur; but only slight remnants of the formation they represent (unless it be the Ino- 
oeramns, tlie Woodbury, or both) are preserved in Iowa. It is a good working hypothesis, but noth- 
ing more, that the bedded gypsum, of which the Ft. Dodge is composed, was precipitated in one of 
these Cretaceous estuaries so situated as to receive little drainage and suffer rapid desiccation after 
the first influx of the Mesozoic ocean. The Inoceramus (named from its characteristic fossil) and the 
Woodbury (named from the county in which it occurs, and well exposed about Sioux City) represent 
regularly bedded off-shore deposits not yet finally correlated with the well-developed Cretaceous 
deposits of Dakota and Nebraska. So far as certainly known they occupy a limited area in extreme 
western Iowa. 

Over the five-sixths of the State lying west and south of the Niagara escarpment the lithified 
sedimentary strata are over-spread by a sheet of Glacial Drift, which, in the northern-central and 
northwestern counties reaches a depth of 100 to 200 feet and effectually conceals the subterrane, but 
which attenuates eastward, southward, and westward to such a degree thai stream-corrasion and 
artificial excavation occasionally expose the subjacent rocks. In the northern part of the State 
Drift-bowlders frequently lie upon tne surface ; and within an area of 4.000 or 6,000 square miles 
centering in Bremer county, these superficial bowlders of northern crystalline rocks reach maxima 
in dimensions and abundance. Diameters of fifteen to twenty feet are common ; and a dozen examples 
sometimes occur within a radius of half a mile. In eastern, and at least parts of central, Iowa the 
Drift is bipartite, and the ** Upper Till" and *' Lower Till" constituting it are frequentl}^ separated 
by a "Forest Bed**; and one of the loops of the great Kettle Moraine of northern United States 
extends tu into the northwestern portion, reaching almost or quite to Des Moines ; but tripartition 
of the Drift inside the loop has not yet been proven stratigraphicallv. Inside the moraine post- 
fdaoiol drainage is not yet rally developed, lakes, ponds and s\o\i«.Vva vjbo'^Qai^, vcA\Xx^ \fov^^eni«s^Nai 
ine seme of moDotony. In extreme southern Iowa the Upper Tu\ d\»%.pp«kW^, «cA N.% x«s^»R.«a>».^ ^ 
compmot, teiuteiotta, dirk clay of aqueous origin, locally knowii aa ^^Yiexa-pvav^ va^^'^'^ v^^^^^ 
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the Lower Till when they are absent) are commonly overlain by Loess, which is generally oncoiH 
formable to all older deposits, but in southern Iowa often merges by imperceptible gradations 
into the Upper Till. The Loess in the south and west is often attenuated or absent on divides and 
frequently eroded from valleys, and thus forms only the brows of the hills. The common phase of 
the Loess attains its best development along the Missouri River. In north-eastern Iowa, extending 
below the Niagara escarpment and overlapping the Drift margin for some miles, is another phase of 
the Loess, peculiar in its attitude;— it sometimes descends into valleys, but generally seeks eminences, 
and caps tne highest ridges and divides in the region. The rivers occasionally exhibit anomaloas 
behavior in the same region, in that they have manifestly avoided and deserted lowlands and hava 
sought and corraded their channels in plateaus and in the axes of ridges. (See note 67.) Within the 
portion of the Wisconsin " Drlftless Region '* extending into Iowa, which is bounded by the Niagara 
escarpment, Glacial Drift is absent, and the prevailing superficial covering is a residuary clay formed 
through secular decomposition of the subjacent strata, together with a sheet of Loess and Drift 
debris. Alluvium occurs along all the streams of the State, and its amount varies with Cheir volnme. 
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" and 20 b. LoBBB, 
Dftin valley " '"" 




a70'TBnia. •<» 


Loeaa in plaieaa 14 
N.W., 13a.Kinde^ 
hook, Drift. 
Loeas in plateaa to 
the West, Drift, 14<i. 
Low. Coal in vlcin- 


46 
64 
60 


Battle Creek. 
Dan bury. 
Mapletet,. 


", ", "^1 


273Toledo. "> 
298 Conrad, ""• 


Sac CilT 


Hrapch" 


Will Lake." 


20 a. Glacial Dft. "'» 






ity, ISa.Einderh'Ii. 


13'S»c City. 
211 Early. 
29|8chiiIlBr. i"' 






Eldora June." 


20 AUuTinm. 




310 


Gifford. 




'■ and 20 b. LoflBB. 


314 


Lawn Hill. 


20 a. Drift, 14o. L.a. 


SeiGaWs. 




329 


Radoliire. 




44 HolBtein. 




330 


Ellsworth, 


20 a. Drift. i>o« 


62'Cu6hiDg. 




389 


Jewell Junction. 




67,CorreotioDTille. 






Stanhope. 


■' Uo.L.a"*' 


. TOKingsley. 


.. 104? 


364 Stratford. 
864! Dayton. 
375 Gowrie. 
380 Franklioville. 
897; Lake City. 


", 


TlptOQ 


Branch. 


» ",. mi 


190 


Stan wood. 


(5o.NiaB.oTer- '" 
\ lain by Dft. 


"• " lilt 


194 


Walden. 








laSlTiploD. 


"& Loess. 












Eldora^and eJsewhera. Ii ia reftrred to Loner Coal with doubt It Moan 


•t MuBcatine, Iowa Cily 
Id liolHted oiitUen and 


lo! JTarpJ't Fc^ry 


St- PeWr in hill!. 


11. rtllow£wm-. 


I, Pewrln hlllfl. 


12. daiiton. Bt. P 


ter, with Tnnttm onMW*. 


U 


t. Ifauptlon. Tre 


nton and Orten*. with M 


av«> 


^«teHl4's^■«K».^&. 


WU. 



i«co. Rook Iil'd BBd Ph. K. B. Alt. 


Ctal 


oMo.Rooki.i'd 


u.dPBolfloR.B.-amt 


oago. 

rmporL' "> 
loolt. 


20 l°0\. Dft.. 20 b. 
Loeaa, 14 ft. Low. CI. 
10 Hamilton, 
20a.GlftoialDrifl.'" 
fSo.Niaga™. '•' 
\ 20 a. Glacial Drift. 
5 ...Niagara. "» 
lOHamUton. '" 

20 a. GlDn., 20 b. Loess 
20 a. Gl. Drift. '" 

14 a. Lower Coal. "" 

18 d. St. Louis. "• 
Htt.LowerCoal. »" 

14 0. Opper Coal. 
20 a. Glacial Drift. 

20 b. Loess, 20 a. Gl. Dft 




SAvon. " 
lO'Cariisls. 
16|SoKiBrBet Jnno. 

21 Indisnola. 


14 a. Lower CoaL "» 
14 b. Middle CoaL 


Bt Libert;. 


15 
21 
25 
80 
34 
42 


Somerset Jiwo. 

Spring Hill. 

Lallirop. 

Bevington. 

Patterson. 

Winleraet.*' 


14 c. Upper Coal Mrs. 






DBBtoad.'T 
rengo." 

iokl^ii." 

Icolm. 

.nnell." 

Hogg. 

trton. 

fax. 

i Moines." 
jneviUe. 
Soto, 
rlbam. 

url. 
thriB. 

S 

ita. 

IfLHtiO. 

elby. 
Ola. 
unall Bluffs. 


Wasbington. 
16 Keola. 
20 Harper. 

36 Delia." 

43 Rose Hill.*' 

S2 0skalooBa. >«' 

58 KnoiTille Juno. 

eSIOliTet. 

aalHarvey. 

78iKnoiTiUe. 


13 d. St. Louis. "■ 

14 a. Lower Coal. 

" 13 d. St. L. 

/ 14 a. Lower Coal. 
\ Loess. Drift. 
Drift, 14 a. L. CI. 

" 13 d. Sti. 




24 
35 
47 
62 
71 
86 
98 
110 
123 
126 
132 
137 
147 
162 


Des Moinea." 

Prairie Citv. 

Monroe. 

Pella," 

OskalooBa. "» 

EddyTille." «" 

Otiumwa."' "" 

Eldon. 

3ummit. 

Bentonsport. 

Bonaparte. 

Fartninglon. 

Croton. 

Sand Prairie. 

Keokuk. 


14 a. Lower Coal. "• 

14 a. Lower Coal. 

[SLL. 
'■13o.Keo.13d, 

13 O.Keokuk. '"* 








iBcatine.*' 


13 a. Kinderhook. 
18 d. St. Louia. 

20 a. Glacial Drift. 

13 0. Keokiik. 

14 a. Lower Coal. "' 

14 c. Up. or 14 b. M. CI. 
in Missouri.) 


18o.K6ok.&13a.Kind- 


nsworth. 

i^hton."' 
iJfield." 
beTtyrille. 


Audubon Bruno h. 




1 

12 

16 
26 


Atlantio. 
Audubon Jimo. 
Brayton. 

Eiira." 
Audubon. 


Drift, LoeaB in val- 
ley sides, Subterrane 

■ probably 14 c. U. CL 
leKifihnabotnanear 
to South-east. 

Drift, Loess. [CL 
'< "0T.14b.Mid. 


.Iknap^ 
lion T lite. 


Csrson and Harlan Branch. 


18 


Carson. 
ATooa. 


r Loess and Drift 
J oyer 14 c. Upper 


jmonr, 

( CoDtiuned 


It 


HHrlan Junction. 
Harian. 


Icoal. '^^ 
Loess and Drift. 



StHchei Ftrry. Tranton and Galena, with M»quokeUan4NVa»ti\nVa». 
iViL TreotooaJiil Qalena, with UaquoketaaQdNiauia^iiWU. 
XMafM*. Tnaloa is rirei bad, Galeoa In tillls, MBquokefc»,Qii«itt\i!L6!usBa,OTHiViiA.^^«*"»- 
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ChloagOy Book Island and Pao. B. B.~CE>nt 
Ms. Monroe Branch. Alt, 




10 
17 



Newton. 

Reasnor.** 

Monroe. 



14 a. Low Coal. 






Guthrie Branch. 





6 

16 



Menlo. 
Glendon. 
Guthrie Centre. 



D'ft over 14 o. Up. CI. ? 
" Nish'botna. 

U it 



South- Western Diyision. 



188 
192 
197 
203 

211 



Davenport.* 
Buffalo. 
Montpelier. 
Fairport. 

Muscatine. *i 



As before. 

fFossilifer'slOHam- 
< ilton in valley, 14 c. 
( Lower Coal in hills. 
rLoess, D'ft, lOHam- 
\ ilton, 14 0. L. Coal. 



Chicago, Borlingfton and Qoincy B. B« 

Iowa Division. 



Oi Burlington. 8 
9 Middletown. ^2 5 

IslDanviUe. ^is 

19 New London. 

28!Mt. Pleasant. »"» 

86 Rome. 

42'Glendale. 

60; Fairfield." 

66iWhitfield. 

€2!Batavia. 

69 1 Agency. 

75'0ttumwa.2» 

83!Chillicothe. 

88j Dudley. 

91 ! Frederic. ^ss 
lOOlAlbia. 
108 Tyrone. 
114 Melrose. 
122, Russell. 
180{ Chariton. 
139|Lucas. 
146jWoodbum. 
166|08ceola. 
166 'Murray. 
180lAfton. 
190|Cre8ton. 
195! Cromwell. 
211|Coming. 
216iBrooks\ 
225;Villi8ca. 
288i Stanton. 



13 b. Burlington. »«« 
20a. GLDft., 20b. Loess 

(( 

13c.Keok.&18d.St.L. 
18b.Burl.&18c.Keok. 

14 b. Lower Coal. »*« 
18 d. St. Louis. 7«^ 

« 677 

14 a. Lower Coal. «*o 

« 801 

18 C.Keokuk. •»o 

« 645 

" & 18 d. St. L. 
20Gl.Dft.&14a.L.Cl. 

it (( 945 

<( <l 619 

It « 8 58 

tt « 1 1 7 

(C « 108 

14c.U.orl4b.Mid.C. 
14 c. Up. & Mid. Coal. 

(( 112 8 

*i 118 8 

« 

tt 

tt 122 

tt 112 7 



tt 

<( 



1004 



Chioai^y Burlington and Qnlnoy B. B. 

Ms. Iowa Division — Cpntinued. All 



241 Red Oak. io»» 
266 Hastings. 
261 Malvern. 

271 Glenwood. 

t 

276 Pacific June.*' 
279|E. Plattsmouth. 



rl4o.U.orl4b.M.C. 

\ Nish. & 20 b. Loess. 

20 b. Loess. 

f 14 b. or o. U. or Mid. 

t Coal & 20 b. Loess. 
/14 c. Up. or Mid. 9 79 

\ Coal & 20 b. Loess. 
14 c. U. or Mid. CL ««• 
River mud. »" 



Des Moines, Chariton and St. Joseph Branch. 




6 
11 
19 
26 
30 
80 
44 
60 
66 
69 



Indianola. 

Ackworth. 

Milo. 

Lacona. 

Oakley. 

Indianola Janet. 

Chariton. loao 

Derby. 

Humeston. 

Garden Grove. 

Leon. 5* 



14 a. L.& 14 b. Mid. a 



« 

« 

tt 



tt 
tt 
ft 



tt u 

14 a. Lower Coal Mres. 

pirs. 
14 b.U. or 14 c. Mid. a 



tt 
ft 



tt 

tt 10S5 



190|Creston. 


tt 


tt 


207 


Lenox. 


tt 


tt 


226 


Bedford. 


tt 


tt 


284 


Hopkins. 


tt 


tt 



241. Red Oak. io«» 

264; Essex. 

269 Shenandoah. 

266Farragut. 

271'Riverton. 

280 Hamburg. 

29l|Nebraska City. 



f 14c.U.orl4b.Mii 
\ Coal. Nishnabotna. 
20 b. Loess. •»« 



tt 
tt 
ti 
tt 



979 
9«S 
911 
91i 



River mud. 



Albia and Des Moines Branch. 



OjAlbia. 

9iLovilla. 
14|Bussey. 
19|Tracey.6» 
26 Durham. 
28Flaglers. 

83 Knoxville. 

37 Donnelly. 

48 Pleasantville. 

49 Swan. 
68iDesMoines.2» 



Drift over 14 a. L. G. 
tt 



it 



tt 
tt 



13 d. St. L 



ft 



Loess & Dft. over " 
Drift over 14 a. L. 01. 
/ Loess, Drift, 14 a. L 
\ Coal, 18 d. St. Louis. 
Drift over 14 a. L. 01 



tt 



tt 
tt 



14 a. Lower Coal. »<>• 



17. Lyons. The Maquoketa passes beneath the Niagara a mile north of Lyons, where the con* 
tact is well exhibited in an artificial cutting. 

18. Elkport. Trenton in valley, Galena |in first bluff, Maquoketa in terrace, and Niagara in 
second bluff. 

19. Miles. Maquoketa in slopes, Niagara in hills. 

20. Amana. Hamilton, locally overlam by Lower Coal ferruginous sandstones. 

21. Sigourney. St. Louis, with Lower Coal in hills. 

22. Ottumwa. Keokuk, with St. Louis and Lower Coal on hills to north and south. 

23. Des Moines, The Loess of Des Moines reposes on Drift in normal relation, bat is in iom 
overlain by a newer sheet of Drift. Such supexpoaitiou la vm.k.nown elsewhere. Vide Am, Jour. 8dL 

3d, XXIV,, 1882. 202-23. 



IOWA. 
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CMoagOy Burl. And Qoiney B. tL^Continued. 


Chicago, Burl, and Kansas City R, B. 


Hts. Branches. Alt. 




19 

25 

31 

33 

36 

44 

60 

55 

63 

69 

76 

85 

99 

108 

113 

118 

122 

128 


Burlington. *o 

Fort Madison. 

Viele. 

Franklin. 

Donaldson. 

Warren. 

Farmington. 

Willits. 

Mount Sterling. 

Gantril. 

Milton. 

Pulaski. 

Bloomfield. 

Moulton. 

Caldwell. 

Cincinnati. 

Mendota, Mo. 

Howland, *« »«« 

Union ville,** 


13b.Bur.l3o.Keo.»" 




1 

16 

36 


Villisoa. 
Glarinda Junct 
Glarinda. 
Burl'ton Jo., Mo. 


14b.U.Gl.,Loess,Drifl. 
<( « (( 

i( « (( 

« « tt 


(( 51% 

13 c. Keokuk. «*« 
tt 7oa 

20 a. Glacial Drift »o» 

13 C.Keokuk. *<>» 

"13d.8tL.6»i 

14 a. Lower Goal. «<>* 

tt •4* 



15 
80 


Greston. 

Orient. 

Fontanello. 


Drift, 14 b. Mid. Coal. 
(( (( 

it tt 



11 
22 
29 
44 


Bethany Junot. 
Eellerton. 
Mt. Ayr. 
Delphos. 
Grant Gity. 


Loess (sometimes 
- absent). Drift, 14 c. 
Upper Goal. 


It Yre 

(1 80ft 
« S4« 
tt 8S4 

tt 894 




7 
12 
18 


Bed Oak. 

Stennet. 

Elliot. 

Qriswold. 


f 14 c. Up. Goal, Nish- 
\ nab'na & 20 b. Loess. 

'Loess, Drift, (some- 
• times absent), 14 c. 

. Upper Goal. 


14 •87 
41 1087 
44 88S 

14c.Up.orl4b.Mid.a» 
(Con. in Mo.) io«»^ 







9 


Hastings. 
Henderson. 
Macedonia. 
Carson Gity. 


f 20 b. Loess over 14 c. 
\ Upper Coal, 
r Loess, Drift, (s'times 
\ absent), 14c. Up. Gl. 


Wabash, St. Lonls and Paoiflo Bailroad» 

St. Louis and Des Moines Branch. 


18 
16 



229 
230 
252 

266 

279 
298 
298 
317 
328 
843 

844 


St. Louis. 
Glenwood, Mo. 
Glenwood June. 
Gentreville. 

Moravia. 

Albia. 

Bussey 

Tracy. »» 

Dunreath. 

Rimnells. 

East Des Moines. 

Des Moines.* 8 


( See Missouri.) 

979 




M2 

18 

21 


Hastings. 
Randolph. 
Anderson. 
3idney. 


' 20 b. Loess over 14 
c. Upper Goal, Drift 
sometimes exposed 

^ at base of Loess. 


979 

14 a. Lower Goal. ioi< 
/ " overlain by 
t Gl. Drift 

(( 44 945 




18 


Glarinda. 
Northboro. 


f Loess, Drift, 14 c. 
\ Upper GoaL 


18 d. St. Louis <« 

4< 



11 

19 

25 
82 


Burlington. 
Wever. 

Ft. Madison. 

Viele. 
Montrose. 
Ballinger. 
Sandusky. 

Keokuk. 


/Loess, Drift, 13c.»«« 
\Keok., 13 b. Burl, 
r Loess, D'ft, 13c. Keo. 
\ in hills, Allu. in val. 
Loess, Drift. 

Alluvium, Loess, 

(Drift & 13 cKeok. 

(Loess, Drift, 13d.» 01 
\ St. L., 13o. Keokuk. 


14 a. Lower Goal. 

44 
44 

f " overlain by 
i 20 b. Loess & 20 a. 
( Glacial Drift. »o» 


87 
88 

43 




7 

11 

15 


Gentreville. 
Sedan. 
Dean. 
Hamilton. 


14 b. Lower Coal. 101 « 

44 82 7 
44 825 
tt 987 



24 Waukon Branch, Entirely in the " Driftless Area." The euperficial detritus is residuary 
olays, sands, and alluvium. 

26. Zmngle. Attenuated eastern margin of Glacial Drift. 

26. Wcuhington Mills. Maquoketa a ^w feet below level of creek. 

27. BemardyFilmors. Between these stations lies an insulated basin of Drift, completely sur- 
rounded by Loess. 

28. Fbrt Dodge. St. Louis overlain by Fort Dodee resting on Lower Coal in hills. 

29. AlmonL Maquoketa in slopes, Niagara in hills. 

80. MarBhaU. St. Louis ? Lower Goal in eminences. Remarkable crinoid bed near here. 

31. Mo. VdUey Junction. Glacial Drift in valleys. Loess on uplands. 

32. MapU River and Sac City Branches traverse an area over which the Glacial Drift is of consid- 
erable thickness and overlain by Loess, gradually thickening westward from an irregular eastern 
margin generally coinciding approximately with tne Mississippi-Missouri watershed. 

33. Wall Lcuce is named from the adiacent lake, which is in part surrounded by a natural wall of 
rock, formed by the lone continued pusning shoreward of the boulders lying upon its shallow bot- 
tom oy the expansion of the ice in which they become bedded each winter. 

34. Dakota City. From near Dakota Gity to the Big Sioux River this railway traverses a heavily 
drift-mantled area, and the subterrane is wholly unknown empirically. The Sub-Carboniferous 
OTobably extends many miles. Northwest of Dakota there may be remnants of the Goal Measures. 
The Inoceramus and Woodbury are probably developed towards the state line where, too, the red 
qnartslies of the Sioux doubtless lie beneath the Drift and Loess. 

8A. Iowa aty. Hamilton in city, and Lower Goal 8andatoneB\n\iVV\aV)'nst^'nvL^^'H^'^^^\i^ 
Glacial Drift and Loess. Locality of " Iowa Gity Marble.'' 

36. Oaeford. Htanilton with Lower Goal sandstones InYilAB, 
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Kt. WbUmIii n. I. BiiA Pm. B. B.— Cb». Alt. 


BloDX City and PaoUlo tttMnmO. 


see 


Keokuk. »" 


t 13 0. Keok. oTBriain 
\b72Ob.Loesa. 





SioniCity. "»» 


20b.LoeBa&I8Woadb 


9 


SsrgeBDt'B Bluffa. 




274 


Alexaadrik, Mo. 




22 


Sloan, 




381 


Wajland, 






38 


Onawa, 


AIIaTiimi&LoeBB.>>'« 


287 


Cl«k City, 






53 


BiTor Sioux. 




29S 


Luray, 






60 


Mondamin. 




806 


Arbela, 






66 


Modale. 




814 


MempLiB. 






71 


California Jane. 




S25 


Downing, 






77 


MiBwuri Vallay. 


" » Kit 


836 








S88 
S52 


Glen wood Juno. 
Sedan, 




Kuuu CIt7, St. JOBCpb kad Coaiildl BIhO. 


14 a. Lower Coal. '" 


1 


Council BluffB. 


20 b. Lows. •" 


869 


CentreTille. 




6 


Tradera' Point. 


20. AUaTium. •" 


887 


CorydoD. >•" 


14o.Up.or 14b. Mid, CI. 


14 


PaoiGo, 




400 HumeBton. 




17 


FaclGoJiuiot.>> 




414 


Woldon. 




20 


Haney's," 
BartletL 




428 


Grand Rixer. 




25 




KS 


GoKben. 




30 


McPanl. 




484 


New Market. 




34 


Perciral. 




492 


Clarinda. '"" 


"£*E 


40 


E.NebraikaCity. 
Hamburg. 

( Continued 




600 
513 


Yotktown. 
Shen&ndofth. 
Malvern. 
Council BluffB. 


: ::.93.,. 


51 


in MiBBOurL) 


668 






Omaha, Neb. 


20 b, LoeBH, 






~0" 

8 
16 
21 

27 
34 
42 
50 
59 
67 


Dee Moinea." 

AahewR. 

Waukee. 

Dallas Cantro. 

Minburn. 

Perry. 

Grand Junotiou. 
Paton. 


14 a. Low. CI. Mres,"' 




D.^ MQi»e. Dfvli on lN«row GoRga). 


~0 


Des Moines." 


(As before,) »<" 




16 
22 

81 
4i 


Waukee. 

Adel. 

Redfield. "" 

Panora. 

Beimdon. 

Jefferson. 

Churdan. 


14a.LowerCoal.i"» 
" and 18 Nisb, 
20 a. Glacial Drift. 




i 


Eads. 
RookwBll City. 




BS 


Callender. 
Tan. 


;; ^,„ 


115 


Fonda. 




88 


Fort Dodge." 


fl8d. St.LoniB,"" 
\ 18 d. Fort Dodge. 


St. Paul. Omaha and Kgnnaa City. 


-0 


SioniCity, '■' = 


20b,Loes8&18Woodb, 


I2 


Tara. 


20 ft. Drift, 14 a. L. a? 


B 


Jamaa. 


20 b. Loeas. 


89 


Clare. 


20 a. Drift. 


25 


LeMars. 




100 


Gilmore. 




80 


Seney. '"i 


"&20a.GI,Da 


108 


Bolft. 


•>lSa. Eiud'h'kT 


42 


EiLSt OrangB. 


20 a, Gl, Drift, i"' 


114 


PloTer. 






HosperB. 




119 


Mallard. 






Sheldon. 




130 


Ayrshire. 




07 


St. Qilman. 




137 


Ruthven. 






Sibley. 










S2 


Worthington. ( See Minnesota., 










17. /TomMiMd. 


Ha 


mflwowith Lower Coal > 


^dT 


onei in hilla. 





38. Marmgo. HBmilton with Lower Coal sa 

39. Brooklifii. GlaalalDriftnithSt. Loulal 

40. Gritmea. Alwut the undetermined east 

41. Xaacatine. Hamilton with Lower Coal 
Loess, From Darenport lo Uuecatlae the Ulssl 
Carl»D[ferous outliers (ferruglnDna sandstone, i 
<ef. Hall, fleol, la., 1868, PI, 1 M, lao tt aeq.) and 
too feet above the river at Davenport to its lei 
overlain by Xlrlf), generally Dapped by Loe«, wt 

a. SHglilcin. SC Louts, with Lower Coal to 
'"mtertet. Lower Coa! in river, Upper 1 
"■ Coal&ih 



^' overlain bj GUelil Drift and 
ti channel thronsh one of tbe 
[tS 'pooketa of coal) charaeterletie ofeastsm lows 



« Heita. £t Louis, with Lower Coal 



IOWA. att 



Ms. 



CcntrAl Iow» Bsilway. 



• 7 



Alt. 




176 
268 
269 
278 
278 
291 
299 
811 
822 
827 
886 
848 
849 
854 
868 

867 

874 
879 
884 
889 
895 
404 
412 
424 



St Louis. 

Keokuk. 

Ottumwa."^ 

EddyviUe.** 

Givin. 

Oskaloosa. 

New Sharon. 

Searsboro. 

GriimelL*^ 

Oilman. 

BiUon. 

Manhalliown. >^ 

Albion. 

Lisoomb. 

Union. lo" 

Eldora. 

St'mboatRock.8T 

Abbott 

Acklej. 

Franklin. 

Geneva. 

Hampton. 

Chapin. 

Rockwell. 

Mason City. 



iSee Missouri.) 
8 c. Keokuk. »oi 

(( 6 8 

" 18d.StL. •'» 
« it 

14 a. Lower Coal. « * ^ 
<« ill 

18 d. St Louis. »i<> 
20 a. Glacial Dft lo" 
18 0. Keokuk. los* 

« 8 98 

18c.Keo.&13d.StL? 
20 a. Glacial Drift. ••« 

« 1078 

14a. L.Cl.yferugin's ss. 

« ((1158 

(t « 1061 

18c. Keo.y 13a. Kind. 
20 a. Glacial Drift.ii»« 

it 117 7 

18 a. Kinderliook.1198 
20 a. Glacial Dft. ii»i 

(( 1240 

« T246 

10 Hamilton. i"» 
10 b. « 1A80 



{ 



98 
100 
108 
119 
126 
182 
185 
142 
147 
151 
169 
176 
182 
1891 

19 

23 
24 



W.Keithsburg.«^ 
Elrick. 
Morning Sun. 
Winfield. 
Olds. 
Wayland. 
Coppack. 
Brighton.* 2 

Clay. 

Richland. 

Hedrick. 

Fremont 

Wright. 

Oskaloosa. / 



Hickory. 

Maxon. 
Albia. 



^s 



20 Alluyium. 
GLDft. "H'd-pan."5 ^ 



(( 
« 



It 
<( 
(( 
(( 



18d. St L., 14a. in hills 
20 Gl. Drift. 

" over 14 a. L. CI. 

U It 



It 






14 a. Lower Coal. ^ 6 o 



{Loess, Drift ov. 13 c. 
Keok. & 13 d. St L. 
Loess, D'ft OT. 14a. L.C. 



(( 



« 



Belmond Branch.*" 



OIBelmond. 



14 

22 



Lattimer. 
Hampton. 



r Drift over undeter- 
•1 mined Sub-Carbon- 
( iferous strata. 



Central Iowa Railway— CbntmtMd. 
Mfl. Story City Branch. Alt 





rlSc. Keok., 13 d. Bt 


Marshalltown. 


-j Louis, partly over^ 






(lain by D'ft& Loess. 


4 


Minerva Junot. 


Drift and Alluvium. 


11 


Minerva. 


Drift over 14 a. L. CI. ? 


13 


Bromley. 


« (( 


17 


St. Anthony. 


« (( 


22 


Zearing.6» 


it tt 


83 


Roland. 


« (( 


89 


Story City. 


" 13 d. St Louis. 



State Center Branch. 





6 

24 

83 



Grinnell.*o 
Newburg. 
State Center Jet 
State Center. 



20 a. Glacial Drift. 

20 a. D'ftov.l4a.L.C.? 
(( « 



(( 



« 



Newton Branch. 




14 
80 



Newsharon. 

Lynnville. 

Newton. 



{14 a. Low. Coal, «»• 
generally concealed 
by Drift. •" 



Montezuma Branch. 



Grinnell.*o 
10 Ewart. 

17 Montezuma. 



20 a. Drift. 
« 



1011 



{ 



<< Loess ov. East- 
em margin 14a. L.C. 



Burlington, Cedar Baplds and Northern 

Railroad. 




9 
12 
16 
20 
23 
29 
86 
41 
44 
47 
66 
61 
67 
70 
73 
77 
82 
89 



Burl'gton.»o »«« 

Latty. 

Sperry. ' 

Kossuth. 

Linton. 

Morning Sun. 

Wapello. 

Long Creek. 

Columbus June. 

Port Allen. 

Cone. 

Nichols. 

West Liberty. 

Centredale. 

West Branch. 

Oasis. 

Morse. 

Solon. 

Ely. 



13 b. Burl. &13o. Keo. 
20 a. Glacial Drift. 

« T47 

« 76 9 

« 761 

(( 8 88 

13a.Kinderhook. »'« 
20 a. Glacial Drift. 



(( 

« 

10 Hamilton. 
« 

(( 

tt 

tt 

tt 

tt 
it 



585 

608 
638 
• 66 

715 
708 
790 
758 
784 
781 



46. MU}96 Hill. St. Louis, with Lower Ck>a1 in hills. 

46. Extra. About the northern margin of Upper Goal. 

47. PeUa. St. Louis in valleys and south of town. 

48. EddyvUle. Keokuk, with St. Louis and Lower Goal in adjacent hills. 

49. Measnor. It is probable that the Ghicaqua ( Skunk ) River, crossed between Beasnor and 
Monroe, cuts down to the Sub-Garboniferous. 

60. Burlington. Burlington, with Keokuk in hills overlain by Glacial Drift and Loess. 
6L Fairfidd. St. Louis, with Lower Goal in hills to northward. 

62. Paeifie Junction. Upper or Middle Goal capped by Loess in hills to eastward. 

63. Dea Moines^ Chariton and St. Joseph Branch of C. B. A Q. probably passes a short distance 
east of and parallel with the eastern limit of the Upper Goal, sometin&es on the Middle and some- 
times on the Lower, sometimes, possibly, over salients or outliers of Up^r Cq«.1. T\v<^ %tc«J(5&sA 
looks are generally deeply oovered by Drift, sometimes oveT\a\Yi)QY 1jo%«i«. 

6i. Leon, i9^reaizi5 liave rarely cut down to Middle CoaX. 
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Barlington, Cedar Baplds and Northern 
Ms. Bailroad— CbnMnutfd. Alt. 



97 
101 
107 
111 
120 
128 
184 



160 Waterloo. 



166 
160 
164 
171 
178 
189 
196 
202 
210 
216 
219 
260 
261 



Cedar Rapids. 

Linn. 

Palo. 

Shellsburg. 

Vinton. 

Mount Auburn. 

La Porte. 



Oedar Falls. 

Norris. 

Finchford. 

Shell Rock. 

ClarksTille. 

Greene. 

Marble Rock. 

Rockford. 

Nora Junction. 

Rock Falls. 

Plymouth. 

Lyle. 

Austin. 



10 b. Hamilton. 744 



741 
764 
800 
85S 
802 
86S 
844 



• 11 

• 14 

• 48 

• •• 

1011 
1052 
1094 
1114 
1106 



Deoonh DiTiiion. 





4 
18 
26 
89 
68 
60 
69 
74 
78 
81 
89 
98 



Cedar Rapids. 
Linn. 



Center Point 

Walker. 

Independence. 

Oelwein. 

Maynard. 

Donnan. 

West Union. 

Brainard. 

Elgin.* 

Clermont. 

Postville.» ^««» 



10 b. Hamilton. v«« 

809 

880 

1111 

1089 

1096 

886 

6 c. Niag. & Maqiceta. 
4 a. Trenton. • « » 

« 8 56 

4 c. Maq. & 4 b. Gal. 



Muscatine IXiTision. 




11 
18 
16 
28 
26 
81 
87 
58 
66 
70 

1% 

79 
88 



Musjatine.^^ 
Cedar Riyer. 
Adams. 
Nichols. 
Lone Tree. 
RiTer Junction. 
Riverside. «i 
Kalona. 
Kinross. 
Keswick. 
Thomburg June. 



What Cheer. 



Barnes City. 
Montezuma. 



10 b. Hamilton. 
« 

« 

K 
It 
« 

« 8 81 

Loess, D'ft, 18a. Kind.? 



644 

608 
628 
718 



« 

tt 



« 



(I 



" 14a. L. Coal. 



« 



« 



it 



€( 



tt 



tt 
tt 



'BorL, Cedar Biqilds 

Ms. Pacific 



and Nortii. 1ft. VL^Om. 
Diyision. Alt 





10 

14 

23 

80 

89 

47 

69 

69 

78 

85 

87 

97 

107 

119 

126 

186 

144 

168 

168 

169 

186 

196 

201 

207 

214 

228 

286 

244 

268 



Cedar Rapids. 


10 Hamilton. 


Palo. 




« 


Shellsburg. 




« 


Vinton. 




tt 


Garrison. 




tt 


Dysart 




tt 


Traer. 




tt 


Reinbeok. 




tt 


Grundy Centre. 




M 


Wellsburg. 


20 a. 


Glacial 


Cleyes. 




« 


Abbott Crossing. 




tt 


Iowa Falls. 


18 a. 


Kinder] 


Carleton. 


20 a. 


Glacial 


GaltTille. 




« 


Clarion. 




M 


Goldfield. 




«( 


Hardy. 




« 


liTcrmore. 




« 


Bode. 




« 


West Bend. 




« 


Emmetsburg. 




M 


Graetinger. 




M 


Wallingford. 




« 


Esthenrille. 




« 


Superior. 




M 


Spirit LakCyMinn 




tt 


Lake Park. 




it 


Round Lake. 




tt 


Worthington. 




€t 



Til 
T4I 
T84 
808 
841 
918 

• •« 

• II 
988 



1164 



Belmond DiTisiob. 




15 
41 



Dows. 

Belmond. 

Madison. 



{20 a. Heavy Drift, 
oyer Sub-Carbonif- 
erous. 



GlintoQ Diyision. 





6 
16 
25 
87 
45 
63 
68 

69 



Elmira. 

Plato. 

Tipton. 

Bennett. 

Dixon. 

Noels. 

McCausland. 

FoUetts. 

Clinton. 



Drift, 10 Hamilton. 
Loess, Drift, 5 c. Niag. 



tt 



Loess, 



« 
tt 
tt 

tt 



tt 
it 
tt 
tt 



All., Loess, Drift, Nia. 
AUuYium, 6 o. Niag. 

r Loess in hills, Allu- 
i yium in valley, 5 c. 

i Niagara. 



Iowa City DiTision. 





8 

9 

18 



Elmira. 
Graham. 
Iowa City." 
Iowa Junction. 



Drift, 10 Hamilton. 
ft tt 

Loess, Drift, *< 



(( 



tt 



tt 



66. Traeey, St. Louis, with Lower Ck>al on hills to westward. 

66. Haneya. Upper or Middle Goal capped by Loess in bluffs one mile east 

67. Steamboat Jttock. At and about this place the Iowa River flows in a gorge 60 to 160 feet deep, 
which it has eroded in friable ferruginous sandstone and flrm limestones. To reach the plateau ui 
which the gorge is excavated the nascent river left a low-lying valley in its direct ccmrse, goinc 
some miles out of its way. This is one of the finest examples of the anamalous beiiaTior of severM 
lofFB rivera in avoiding valleys and seeking lidgea and v^\a«qa tot ^«\t <»Qi<Qx«R«. ^«t BurL Pbii 

Soc. WoBli., VI, 1884, 98; Science II., 1888, 762-, TnnB. lo^a ILoT^.%wt.'XNYLVA^Ma^^M^^ 



IOWA. 
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Ms. Dabnqae and Dakota Ballroad. Alt 




12 
16 
22 
29 
36 
41 
64 



Hampton. 

Domont. 

Bristew. 

Allison. 

GlarksTille. 

Shell Boek. 

Wayerly. 

Sumner. 



Drift OT. 13 S.-0. strata 
« (( ^ 

« 10 Hamilton. 
« it 

ibb.HamUton. ^14 
« 

M 943 

Drift over 10 Hamilton 



Mliuiei^olls and St. lionts Railway. 



121 
127 
142 
166 
167 
176 
182 
192 

210 

216 
280 
246 
259 



Norman. 
Lake Mills. 
Forest City. 
Britt 
Gorwith. 
Luyeme. 
liyermore. 
Humbolt. 

FtDodge.«« »•" 

Kalo Junction. 
Dayton. 
Ogden. 
Angus. 



20 a. Glacial Drift. 

€t 
tt 
U 
t€ 
€1 
I 

Drift, 18 a. Kinderhlc. 
r Drift, 18 Ft. Dodge, 
\ 14a. L. C, 18d. St. L 

20 a. Drift. 

'* 14 a. Low. 01 

M tt 



St. Iioids, I>es Moines and Northern B. B. 




21 
48 



Des Moines. '' 

Eelsey. 

Boone. 



14 a. Lower Ooal. 'oo 
Drift oyer 14 a. L. 01. 
14 a. Low. Ooal. ii»» 



Des Moines, Osceola and Soathem R. B. 





11 

18 
20 
29 



Des Moines. 2' 

Norwalk. 

Poole. 

B. I. Crossing. 



St. Charles. 

50|Jami8on.*> 

58 Osceola. 

72 Van Wert. •• 

81 Decatur. 

87Leon.»* 
100 Harding. 
Ill Cainsyille. 



800 



14 a. Lower Coal. 
/ Drift & Loess oy. 14a. 
tL.C.&14b.Mid.C.? 
Drift, Loess oyer 14 a 
Drift, Loess. 



« 



(( 



Dft., Loess oy. 14c.n.C 
Drift oyer 



tt 
It 
tt 
tt 



tt 
tt 
tt 
tt 
tt 



St. lionls, Keokok and Nortli-West. B. B. 





15 
17 
32 
87 
43 
49 



Keokuk. 

Boston. •* 
Charleston. 
Houghton. 
Salem. 

Oakland MiUs. 
Mt. Pleasant. «« 



r Loess, Drift, 18d. St. 
\ Louis, 18 c. Keokuk. 
20 a. Drift. 



tt 
tt 



[Keok. 

Loess," 13d. St. L, 18o. 
« « tt ft 



Wlsoonslo, Iowa and Nebraska Ballroad. 





9 

26 

45 

51 

58 

68 

74 

80 
87 
95 



105 



110 



Des Moines. »»» 

Berwick. 

Mingo. 

Mell^ume. 

Luray.'* 

Marshalltown.'* 

Rockton. 

Gladbrook. 

Berlin. 

Reinbeck. 

Hudson. 



Waterloo. 



Cedar Falls. 



Drift, Loess, 14 a. L. 0. 

« 14 a. Low. Coal. 
tt tt 



tt 



tt 



{ 



18 0. Keokuk. ••• 
18 d. St. Louis? 

Drift 
r Loess to S.-W., Drift, 

\ 14a. L.C., 18a. Kind. 

Drift 

" oyer 10 Ham. 
(( tt 



tt 



tt 



Drift oy. 10 Hamilton. 



Fort Madison and North-Western B. B. 





8 

6 

32 

41 



Fort Madison. 
Bluff Siding. 
Benbon. 
McVeigh. 
Birmingham. 



f Drift, 13 c. Keokuk, 
1 13 b. Burlington. ? 
Drift. 
** 14 a. Low. CoaL 



(( 



« 



Bnrllngton and North-Western and Bur- 
lington and Western Ballroads. 




20 
84 



89 
42 
47 
52 



40 
56 
66 
84 
95 
104 



Burlington. *<> 

Roscoe. 

Winfield. 



Wyman. 
Crawfords. 
Hayre. 
Washington. 



Wayne. 

Brighton.*' 

Woolson. 

Hedrick. 

Cedar. 

Oskaloosa. 



As before. 

20 a. Drift. 
tt 



6SS 



it 



20 b. Loess. 
20 a. Drift. 
Drift, 13 d. St Louis? 
13 d. St Louis. 



(( 



« 



** Loess, 14 a., 18 d. 

" 14 a. Low. Coal. 
tt tt 



« 



it 

it 



850 



S8. Belmond Branch traverses the eastern side of the Iowa loop of the Great Terminal Moraine 
of the Upper Mississippi Valley. 

69. Zearing. The Terminal Moraine crosses the railway from north to south in this vicinity. 

60. Blgin, Galena, Maquoketa and Niagara in eminences. 

61. BioerHde, Hamilton, with Kinderhook on south side of river. 

62. Jamison. Drift— concealed eastern margin of Upper Goal probably near here. 

63. Van Wert. Drift along valley sides generally overlain by Loess. The phase of Drift known 
as *' hard pan '* (a, dense, tenacK>as blue or gray clay, weathering white) occurs in vicinity of this and 
succeeding stations. 

64. BMton to Mt PUaaant. Subterrane includes eastern salients of Lower Coal, the St Louis 
and Keokuk, and. possibly, the Burlington. 

6ft. Luray. About eastern margin of Lower Coal. 

66. MairihaUtown. Keokuk and St. Louis ? with Lower Coal on adjacent hills. 

67. Wett KHUuXmr^ to Oakalooio, Formations only avpxox\xsx«XA\^ V^qsiXa^ 
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Minnesota.'*' 



LIST OF THE QEOLOQICAL FORMATIONS FOUND IN MINNESOTA.'* 



rOBXATlONS 


mnmnoTA 


POSMATIOIIS 


MIimXSOTA 


FSft OXNXBAL LIST. 


gVB-DIVIMONB. 


FEB OBMEBAL U8T. 


fiVB-DlVlSIOlfS. 


20. QUATERNART. 


20. QuAter. or drift. 
18 b. Benton. 


4 a. Trenton. 


4 b. Qaiena 1. u 


18 Cretaceous. 


(( 


4 a. Trenton L t. 


«« 


18 a. Dakota. 


3 a. Calciferoub. 


3 b. St. Petercs. 


10. Hamilton. 


10 a. Hamilton 1. 1. 


(( 


3 a. L. Magnesian.t 


9 0. CORNIFEROnS. 


9 c Corniferout. 


2 b. Potsdam. 


3 c. St. Croix a. s. 


5 0. Niagara. 


5c. Niagara!, t. 


It 


/2 b. Potsdam t. s. 
I of Wisconsin. 


4 c. Hudson River. 


4 c. Maquolcetath. 










2 a. Potsdam of Min. 






1. Arch^san. 


1. Archaean. 



PotsdBin sandstone of the Wisconsin geologists ; 3 c. of this scheme for Minnesota (the St. Cit^ 
sandstone), and the Potsdam sandstone of New York is re^urded as the equivalent of 2 a. Inr Prot 
Winchell. under the New York Galoiferous are included the St. Peter sandstone, the Lower Ma^esiaii 
(Shakopee, Jordan and St. Lawrence), and the St. Croix sandstone. N. H. W. 

The course of glacial strieB, and of transportation of the drift in eastera Minnesota, is southwesl 
from Lake Superior to the Mississippi Riyer : but in the west part of the State it is to the aonih sni 
southeast, flrom Lake Winnipee to Big Stone Lake, and into Iowa, excepting the southwest eanmafti 
the State, where the course is aeflected to the southwest. 

A tract adjoining the Mississippi River, from Lake Pepin to the southeast comer of the Stat& lies 
in a drifbless area, .which has a Uu^e extent toward the east and south in Wisconsin. W. U. 

The four most notable fei^res of the glacial drift in Minnesota are the following : 

a. Its great depth, averaging 100 feet^ and sometimes exceeding 200 feet^ upon the western tw» 
thirds of the State, where it generally covers all the surface of the older bed rocks. W. U. 

b. The terminal moraines of the last glacial epoch. These belts of hilly and kn<^y drift readli 
from St. Paul and Minnei^polis, north and northwest^ to the Leaf hills and Itasca Lake. A great loop 
of the same formation also extends from Lake Minnetonka, by Albert Lea».into Iowa, to Pilot Mound, 
Mineral Ridge. Mid the vicinity of Des Moines, where it curves like the letter U, thence passiitt 
northwest by Storm LaJke and Spirit Lake in Iowa, and along the elevated Cbteau des Prairiet tarougfi 
southwestern Minnesota into Dakota. W. U. 

e. Lake Agassiz, which occupied the basin of the Red River of the North and Lake Winnipeg 
during the recession of the ice sneet, that being a barrier to prevent the water on this area m>in 
flowing to Hudson Bay as now. The beach of LdEe Agassiz is well exhibited on the Northern PaciBe 
Railroad close east of Muskoda. W. U. 

d. The channel or valley in which lakes Traverse and Big Stone and the Minnesota River lie, 
excavated 100 to 225 feet in depth and about a mile in width. It wajs eroded by the outflow fW>m Lake 
Agassiz ; and the river thus formed has been named the River Warren, in honor of Gen*l Gtoorse K. 
Warren, who first described this channel and showed its origin from the glacial lake in the Red Rivor 
Valley. W. U. 



OhlcaKO, Milwaukee & St. Paul R. B. 

Ms. (Southern Minnesota Division ) Alt. 






1 

82 
37 
46 
51 
57 

62 
70 

77 



Milwaukee. 
La Crescent. 
Grand Crossing. 
Rushford. 
Peterson. 
Whalan. 
Lanesboro.^ 
Isinours.^ 

Fountain. 
Wykoff. 
Spring Valley.* 



3 c. St. Croix. «»* 
3 a L. Mag. BluflFs.**^ 



ti 
tt 

u 



u 
u 



722 
756 
786 
841 
899 

3 b. St. Peter, laoa 

4 a. under village. 
4 a. Tren. Frequent 

sink-holes. ^ * * ® 

10 a. Ham. uncon. on 
4c.Hud.River.i266 



Chicago, Milwaukee & St. Paul R. R. 

Ms. (Southern Minnesota Division.) — Con. Alt. 



86 

101 
106 
113 
122 
128 
138 
147 
162 
171 
174 
191 
216 



Grand Meadow. 

Brownsdale. 

Ramsay. 

Oakland. 

Hayward. 

Albert Lea. 

Alden. 

Wells. 

Delavan. 

Winnebago City. 

Winnebago. 

Fairmount. 

Jackson. 



{ 



18. Creta. (proba- 
bly) !«»» 



1271 



ti 
<« 
<« 1248*^ 

over" Dev.ia*»0 

»( 12SI 9- 



laiiW 

12S8 9 



it 



tt 
tt 
tt 



20. Heavy drift 



1188 y 

1067 
10 9« J 



(I 



(( 



* Prepared expressly for this work by Prof. N. H. Winchell, of Minneapolis, the State Geologist 

of Minnesota; with elevations and notes on glacial drift by Mr. Warren Upnam, Assistant Gteologist 

t Sub-divided into 3 Shakopee 1. s., 2 Jordan s. s., and 1 St. Lawrence 1. s. 

T. The three sub-divisions of the Lower Magnesian: 1, St Lawrence limestone ; 2, Jordan 
sandstone ; and 3, Shakopee limestone are here seen. 

2. In the immediate river bluffs are the Jordan and Shakopee. Further back are the St. Peter 
MDd Trenton, 



MINNESOTA. 



St. P & 8.C. Juno. 



S Edgerton. 
€ PipeBkme.' 



h-Weltem BbUtduL 



iS Stoekun. 
6 Lewiaton. 
d DtioB. 



S47 RoofaeBMr. 
866 Byron. 
S62 KsBHon. 
868 Dodge Centre. 
876 Claremont. 
882 HftTBDa. 
887 Owatonca. 



City JunalioD. 
;S M&nkato' 
;7 8L Pet«r. 
t6 OahaiTB. 



NewUhn. 



467 



■9 Sleepy Eye. 

10 Springfieid. 

i8 Sanbom. 
mberton. 
516 J Walnut Grove. 
626Trftcy.'i >* 
639 Balaton. 
645Redwood. 
ESSTylar, 
661 Lake Benton. 
667|Verdi. 



665 MinneBotB. 

676 Canby. 

598 Gary. 11 (Dakota Line.) 



■20, H'tj drift of the 
Coteau ilBB PmiricB 

20. H'lry drift, prob- 
ably uoderlain by 
gneiss anil Bcbists. 



'4 a. Tren. in bluffs. 
3 b. St. Peter, " 
_8 a. Low. Mag. ■'" 

i a. Trenton, m' 
neaaSt.ChaB.)B>i 
Galena 1.8, '"" 

18. Cret. probably'""" 



■ 4 a. Trenton. Heavy 

S. CretaceouB. 
' 18. Creiao, HeaTj 
drift. 



3 a. Low. Magnesia 
18. Cratace'aclftya.' 



479|81eBpj Eye. 
481 Redwood Jc. 



SOS Redwood Falls. 



Archsean, 
Heavy drift of the Co- 
teau dPH PrairieB'" " ' 
Heavy drift, i" 



Uhntfleld B. R, E 



Eyota,' 

ChatfieldJunc. 

Chatfield. 



Heavy d'ft 4 a. Tren. 

Drift over Tren. 
14 b. Trenton. 
\ St, Paler. 



EyoU. 

Plainyiew June, 

Doty. 

Viola Centre. 



w R. R. Branch. 



Granite, 
1. ArcbEean. 
i. Creiaoeoua. 



Ikffhgiitgr i Konhen 
RoebeBter. 
Zumbrota June. 
Douglass. 
Oronoco. 
Pine Island, 

Zumbrota, 



ineapuIU & Onuiha 



Hamilton, 
Bloomington 



tba 3. Shakopee Ui 



»8 
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lUliiuaipoUa A St. Ix>iil> Railway. 


tf>. lUllwar^ainlinual. Alt. 


Mfl. CSmft 


med. All. 


Sgjjordao. 


'«< tibakopee 1. and 
Jordan s. s. 


ai 


Merriam Jo. 
JorJan. 


3 a, Shakopee, '>' 
J a. Jordan B.B. '" 


43 St. Lswreace. 


( SftLow.Miigneaian 
1 St Lawren«e. 


50 


Ne>%- Prague. 


Morainio Drift. »'» 


47 Belle Plsine 


f 18, Cretaoeotis over 
\ 3 a. Low. Mag."' 


«5 


Kitkeany. 
Waierville. 


Flat Drift, »"• 


ei 


Blakelv. 




76 


Wnjeca, 




«8 






88 


Richland. 








rSa L. Mag., Shak- 


94 


Hartland. 




62 


Le Soenr. 








f 18, Cret, (prob,OTer 






( dan sandstone. "^ 


108 


Albert Lea. 


\ DeYOQian) and ITyy 


60 


Ottawa. 








Urift, »'H 


75 


3t. Peter. 
KsBota. 


" i«> 


Cannon V^ 


e7 Di.i»ion. 


77 





Waterrille. 


Flat Drift. "*• 


88 


Manksto.' 


"1 "18a.Crola. 


6 


Morrifltown. 


Rolling Drift, "" 


69 


South Bend. 




9 




91 


MinnBopa.' 




17 


Faribauit. 


4 a.Tren, 3 h. St.P. '" 


99 


Lake Crjatat. 


18.Cret.H'vy drift."* 


27 


Dundas. 


4a Tren. in bluffs.*" 


109;MadflluL 


" "•" 


30 


Nonhfield. 


3 a. Sbakopee. *>■* 


116,UDC0iD. 




32 


■Wat«rford. 




122 St. James. 




38 


Cascade. 




US\Wiado<a. 


'""' 


46 


Cannon Falls. 


f4a.Treo.,3b.8t,Pet. 
i 3 ft, Shak. "• 


354 Wilder. 




55 


Belle Creek. 


Low,Mag,inblufi8,-t" 


160 Heroa Lake 








t3a,I^w Jlag.Sc, 
\ St, Oroii. 1" 


ITO'Hersej, 
178'Worlhiiigton.' 


"" 


86 


Rod«ing. 






Bine Earth BriUK^h. 


Minueapolis. 


t 4 a. Tren ton, 3 b. 
\ Peter B. 8, "« 





Luke Crjslal. ilHLlret, h'v/ dr'ft. "" 


5 


Garden City. Is a. Shiikoi>ee. "' 


8 Hapkiua. 


Mofainic Drift. "' 


11 


VernoD Center. 


Drift. '"' 






16 


Amboy. 
Winuebftgo City 




igJEioelsior. 




24 


"*' 


26| Victoria. 
SlWaconia. 


" til 


34 


Blue Earth City 




aO.Voung America, 




44 


E1n,«™. ■^ 




40, Norwood. 








48 Greeu Isle. 
64 Arlington. 
62iGavlord. 




Plpeatone Branch. 


Plat Drift.. "' 





Heron Lake. 


18.Cret,,h>rdTL'<" 




8 


Dundee. 


20. Drift. It" 


69Wintbrop. 




20 


Avoca. 




77. Gibbon, 


Flatd-fton Apck'"' 


81 


Hadlay. 




86|Fairfai. 




44 


Woodalook. 




94Franklin. 




66 


Pipestone. 


Quartnite & catlinite. 


lOOiMorton. 








iri! 


107 


Redwood. 




68|Ualiota LmB. 




123 


Echo. 


Undulating Drift.. 


K.>ok R1«r Branch. 


130 
135 


Wood Lake. 
Hanley. 


" 


OjLu Verne. Drift & PotBdnm. '"• 


146 


Clark field. 




SAahCreek. " =*"* 


162 


Dawson- 




islaook Rapids. " "" 


171 


Madison, 




28iUo<m. " ■>»* 


189 
206 


Revillo. 
Troy. 


" 


MlnneaiwIU ASt. J^aU Railway. 






223;Waierto»n. 




»!»'—'"■"■• {*pZT..'°-.'.'. 


St. Paul S Da 


lath BBllToad. 


2rChaska. 3 a. Cakiferoua. '>" 
23-CarvEr, •' "' 


list, Paul. 


; 4 a. Trenton. '«• 
1 3 b. St. Peter a. 9. 


iW, 


Swui City Jo. J 


ns 


\ a 


toata. 


\ tt.,T^fco.\aT.. •*' 
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249 



8t. Faol A Dolath Railroad. 
QmUmud, 



Alt. 



^... W. D. Janction. 

12 W. Bear Lake. 
«..,» Stillwater Juno. 

17 Centreyille. 

26 Forest Lake. 

80 Wyoming. 

42 North Branch. 

47 Harris. 

64 Rush City. 

64 Pine City. 

77 Hinckley. 

87 Miller. 

96 Kettle Riyer. 
110 Moose Lake. 
116 Bamum. 
121 Black Hoof. 
182 N. P. Junction. 
128 Thompson. 
141 Fond du Lac. 
166 Duluth. 



4 a. Trenton. 

8 b. St. Peter s. s. 

8 a. Calciferous. »•* 

«< 981 

« 909 

2. Primordial.(?) «»« 

894 



Taoonic. 



« 



(I 
« 
« 

M 
« 
« 
M 

<« 

it 

it 



Potsdam. 
Cupriferous. 



898 

9ie 

949 
1081 
1186 
1080 
1064 
1097 

1081 

1088 

608 

608 



Stillwater Branch. 




18 



White Bear. 
Stillwater. 



Drift. »»» 

8 a. Calciferous. «*' 



Minneapolis Branch. 




16 



Minneapolis.* 
White Bear. 



Trent, and St. Peter's. 
Drift. »»« 



Taylor's Falls Branch. 




21 



Wyoming. 
Taylor's Falls, 
Passenger Dep't. 



2. Primordial.(?) •»« 
St. Croix, s. s. ;*i 



Knife Falls R. B. Branch. 




6 



N. P. Junction. 
Cloquet. 



Huronian Slates, i^* 21 

it 117 8! 



Northern Paeiflo Railroad. 

Fergus Falls and Black Hills R. R. 



01 Wadena. 12 
11 Wadena June. 

10 Deer Creek. 

14 Parkton. 

18 Henning. 

24 Vining. 

29 CUtheral. 

SSjBattle Lake. 

39|Maplewood. 

41 Southwick. 

42 Underwood. 
63i Fergus Falls. 1 a 
GOjAmes. 

68 Everdell. 

77 Breckenridge. 

Dakota 



Line. 



a g 

o 
08 

n 



o 

94 



1349 
1350 
1394 
1894 
1486 
1889 
1S46 
1854 
1860 
1842 
1182 
1063 
998 

960 



Northern Paolfio BallroacL— Cbnftnued. 

Ms. Little Falls it Dakota R. R. Alt 






Uttle Falls. 


r Staurolitic& 
• iferous mica 


garnet- 
schists. 


8 


La Fond. 


Drift. 




16 


Swanyille. 


it 




26 
29 


Gray Eagle. 
Birch Lake. 


it 




31 
38 


Spaulding. 
Sauk Center. 


« 
Archaean. 




48 
53 


Westport 
Villard. 


« 188S 

Drift on Archaean » » * » 


60 


Glenwood. 


ti 


1401 


69 


Starbuck. 


Drift. 


1159 


79 


Cyrus. 


(( 


1186 


88 


Morris. 


it 


1184 



Chioa^, MUwankee Jk St. Paul Rail 

Southern Minnesota Division. 





9 

19 

26 

87 
83 



Wells. 
Minn Lake. 
Mapleton. 
Good Thunder. 

St P. & S.C. Jc.« 
Mankato.' 



Heayy Drift. 
<« 



1158 
1088 
« 10 81 
« 974 

3 a. Low. Mag.Shak. 

1. 8. 18 Cret. ^»» 
IS.Cret L. M. Shak. 

l.s Jordan, s. s.^^® 



Wabasha Division. 





13 
20 
29 
34 
42 
52 
63 
60 



Wabasha. 

Glasgow. 
Theilman. 
Millville. 
Hammond. 
Zumbro Falls. 
Mazeppa. 
Forest Mills. 
Zumbrota. 



{ 



8 a. L. Mag, 8 c. St. 
Croix in bluffe.*" 

« 716 

« r4s 

« 787 

3a.L.Mag.inbrfs.^»» 

« 88 7 

(( 98 5 

« 970 

Shak.l.s.»«o 



« 



Hastings 9t Dakota Division. 




9 
18 
22 
27 
31 
33 





8 
12 
18 
22 



Minneapolis.' 

Hopkins. 

Chanhassen. 

Hazeltine. 

Augusta. 

Benton Jc. 

Cologne. 



Hastings. 

Vermillion. 
Auburn. 
Farmington. 
Fairfield. 



4 a. Tren., 3 c. St. Pet. 

Heavy Drift. »ia 

(( 966 

« 924 

« 9 74 

Heavy drift. »*» 

« 948 






8 a. Low.Mag. & St. 
Croix bluffs. ^o» 



« 



3 a. Low. Mag. ••^ 
3 b. St. Peter s.s. •<>* 
or 4 a. Tren. »*» 



tt 



6. CaaiU Bock. The oatlier of the St. Peter 
toward the east gives the name to the place. 



sandstone, 70 feet high, visible from the station 



sso 
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CUduo. Mllnnk 


e * St. Faol K. B. 


Mil. 71a Croaso A St. 


A Bt. Paul R. B Om. 


kMaI»tT.)-Ckm, Alt 


Pnul DlyfuioQ.) All. 


88 


Prior Uke 


f 3 a. 8l Peter b. a. or 
\ 4 a. Trenton. **' 


306 


Winona. 


f 8a.Low.Hag.ftae. 
] St. Croix «.i.oon>- 


41 


Shakopee. 


3 a. Sbakopee 1. B. "" 






( pose the bluffs"" 


46 


Chaaka. 


8 a. Cal. heavy drift'" 


31S 


MinnesoU City. 




4B 


Carrer. 




328 


Minneiska. 




G4 
89 


Glencoe. 1 
Bird Island. 


( 20. Heavy drifl, un- 
derlain by 1. Arch- 
lean rooks. 


826 
838 
340 


Weaver. 


"i Vi 


114 


Granite Falla.* " 

> 


gneias and schisU. 


342 
362 


Reed's Landing. 
Lake City. 


" "I 


137 


MontBTidBo. 3 


Red and gray gneUs. 


359 


Fronlenac. 




16T 


Apple (no. 1" 


20. Drift. 


369 


Red Wing. 








( Heavy exposures of 


390 


Hastings. 






Odwaa. f 


gnaJBS & granitoid 


396 


Langdon. 




173 


gneiss, with oon- 


401 


Newport 




178 


Jnno. Bnitcli. ^ 


. spicuousglaciation 


409 


SU PauL 


f4 a. Trenton. ,,. 
\ 3 h. St. Pet«p. 


183 


OrUraviUB. ■[ 


parallel with the 
Minnesota River 








Fort Bnalling. 






J 


Valley. 










(DakoU ilae.) 


424 


Minneapolis.* 




(l°"» * Mi"- 


=dta Division.) 







S. McGregor. 


(See loB-a.) ■" 


m 


Le Rqj. 


10. Hamilton. ""' 






{ 8 c. at. Pel«i s. B. 
3 a. CalciferouB. »" 


m 
111 

114 

117 


Adams. 
Austin. 
Ramsey. 


( 18 a. Cretaceous on 
\ MaroelluB. ">' 

Heavy drift. '"* 



21 
23 
26 


Minneapolis.' 

Chaska. 

Carver. 

Sioui City June. 


12ti 

136 


Bl(A>ming Prairie 

Aurora. 

Owabmaa. 

Medford. 

Faribault. 


t 4 a. Tren. on river 
\ banks. "'< 

3 a. River Terr's. '°"« 
f4a.Trenton. '"o' 
\ 3 a. 8(. Peter. 
3a.L.Mag.(Shak.l»" 

f 3a.Cal. &4a.Tren. 
t on high bluffs. "> 

f 3 b. St. Peter a. s. & 
1 4 a. Tren. near"" 

4 a. Trenton. Heavy"' 

drift."" 


81. P.ul, BUtxieapoU. A MultabB By,' 


144 
150 
169 



10 
11 


St. Paul. 
Minneapolie. 


f 4 a. Trenton. "' 
1. 8 0. St. Peter b. b. 


170 
173 
179 
186 
1!)3 

206 


Dundas. 
Northfield. 
Castle Rook. 5 
Farmington. 

Weatcott. 

St. Paul Juno. 


26 
28 
33 
86 
43 
49 
54 
57 


Wayiala. 
Long Lake. 
Maple Plain. 

D^uSo. "^' 
Waverly. 
Howard Lake. 
Smith Lake. 


18. Cretaceous.? "•! 
Z. PrimordiaU '"J 


T<t 


61 


Cokato. 


r 1. Metamorphic 1 
{ probably .".J 


■212 


3t. Paul. 


'"* " &3b.8t.Pet. 






. 


Irpring Valtei/. A 


Koiu-ttiiLaaeMllathebea 


^ 




i^'it^Ti'^anr. 



tiean round the laigoat JVilobila known of ttiolr kind (laotela). Bli^ar ones-bav? been' seen 'three 
or four milea northweW of Eyoia, on Chicwo * Northwestern Railroad. Two miles north KaaxoD build- 
lag stone of (jnlBoa (bmiatton (Upper Magneslao) are quarried of an; slse, 3}A tnehea thiek. Al 
aiooton and LawlBton, the lower HaEneeian of similar dimeMions are quarried Ey the Railroad Co, 
Rams bade are wrouehtatUaDkatoeomewhat thinner— supply unlimited. Ort>iDceratldBe,lo Incheiis 
diameter.a or 10 inches lonR, have been found in lower Trenton about RocliesWr. W. DTfTmiLsiiT 

Bomt" pereonfl prefer tn call t)ils ttie Itpppr MHEnesian limestone. In going; from etiring Vnllev 
east, we ascend over US itet of layers of ttiia rock In four rnilea on the railroad. 

T. Worthxnalon. The drift here issiipposed to be 7(10 ft.eleyatlon above tide; naartownleoTerUOOR. 

8. The Falle of St. Anthony, at Mmneapolis, are caused by the rspld wearing out of the very 
friable St. Peter sandstone onder the Trenloa llmeetone. Iwvlng a projecting ehelf of the latter. 

fl. Gronite FoJi< lea reef or bar of quartaite {probably metsmorphic). It la eipeoted that (be 
most of our quartzltes will prove to have been Potsdam. They appear in proper horixon as do thee* 
at Oevlls Lake, Wis., and Siooi Falls, Dakota. Boulders from these quartifU rocks are widely diatrib- 
uled In MlnneaoUL. W. 6. H. 



MINNESOTA. 



^,»..»™jj.«j.«^..,«_ 


«V- ''"-■ ""^tt.,t"^*"- "^7.. 


67 


DaanL 




n 


Parker. 


r g == B 


72 


DMwin. 


■■ Probably "" 


22 


OsBeo. 


!ii| 


78 


Litehfiald. 




84 


Hasian. 


se 






SO 


Crow RlTGr. 


m 


AtwatM. 




44 


Bt. Michaels. 


98 


Eandiyobi. 




48 


Monticello. 


3 --t! a 


104 


VUlmar. 




66 


SiWer Creek. 




111 


St John'a. 




63 


Clearwater. 


118 


EnkhoTSD. 


" Vtl'i 


69 


Augusta. 




127 


DeOraff. 


76 


8t. Cloud. 


i 2 -a -0 2 


184 


Benaon. 




82 


St. Joseph. 


1 1 S 3 g 


140 


Clontarf. 




66 


Collegeville. 


IM 

lee 


Rancook. 
Horria. 


»0 
96 


Axon 
Albany. 


hiili 


168 


Doniielly. 




108 


Free port. 


178 


Heman: 


I. Archtean. ^"o 


109 




185 


Gorton. 




:i7 


Sauk Centre. 


2lirii 


194 


Tintah. 


: II :;: 


126 


Weat Union. 

Oaakis. 


201 


Campbell 


180 


iiiii 


208 


Doraa. 




142 


Alexandria. 


217 


Brwkenridge. 


148 


Garfield. 


: 




164 


Brandon 


{Branch Line BL Paul 


Min. t M«a. Railway.) 


166 
176 


Inlerlaken. 
Dftlton. 


klfiii 






f 4 ft. Trenton. »»< 
1 S a. St. Peter e. b. 
4 a. Trenton. •" 
8b. St. Peters. 8. "* 
3 a. Calclferous. •" 


186 


Fergus FbIIb. 




St. Pftol. 




Carliile. 




10 

17 


Bt, Anthony. 
Hanomin. 
Anoka. d 


212 
218 

241 


Rothsay. 
Lairndate. 
BaraesTille. 

Sabin. 
Moorhead. 


f The beaches of the 
glacial lake Agaadi 
[ are crossed. 




EikRiTer. t. 
Big Lake. 5 


2. Primordial. "" 


' Modified Drift. 


48 




66 


Becker. S 
CIwrLake. °= 




St. Paul, SUllwatcr S Tajlofa Fall* R. B. 


68 


1. Archrean. '•' 




76 
76 
108 


St. Cloud. 
Bank Rapids. 
Meboee. 






,: 


St. Paul. 
Post's. 
St. Elmo. 


[4 b. Trenton. ''•>* 
I a a. St. Peter s. s. 
a. Trenton. »*' 





St. Paul. 


r 2-4. Low. Silur. and 
\ Cam. 1. B. and 8. s. 




16 


Stillwater June. 






Minneapolia. 




20!8tillwater. | 


•" 



• Tbe main Una of the Morthar 



osd is gWen in » 



10. TQe standiud tblekssai of the formatloni In UiooeBol 
Galana, or Uppar MtigneaiBn, 183 fBBt; Upper Traolon, gray lim 
Lower (blun) Trenton, IT feel; Bt. Peter saadatons, lis feet; 
perhapa, JJMO feet The upper metiaurBs are grHBll)' corroded ai 
measiireB, except tlie Lower Trenton and its invariable asao 
sneh unUbrmitT of BBcarpment aa win ba found In au other forDr._. 
ca[n>d«d_well buk from the ^nt of any blnff and shows light hI< 



lie paleeoEOlc rocli ii : downward, 
r 'Uagaes^. 25U feet; ^otadaml 

IS. The Uppar Trenton Ifl'uBUaDy 



Fiota Traa7 to Gary, on I 



a<dng oeet ftom Ttacy 



ees the tbolhilla of the Colcai 



U. FnmWadenatoFergnsFallslherall'iniypaaaeethrough 

li the abrupt motalnlo monndaof the Leaf Hnia and numerona glacial laki 

irdill are the beanh« at thn itanla) Ubn A«iu<i flTnh&rn.t 

13. Wlnnab^w 



ETerdill are the beaohes of the gtaolal lake Agauli (Upht.-., 

13. Wlnnab^wCl^lBon thedeposHBOlaglaolallaketUphi 
Rnet ItM CMem da ProMa is ascended. The three hlchsKt 
the Jamee Blrers are : Fonrrollea nestaf loua, ijoe feet. 

*--'■ .-"-1-, Herman, Dak., l,g2S feet. At Pipeaton. 

u-.^ — , ,* .,.u.. ^._^_,^ (Wlnohell), 



leei: wvsGoi ijaae nerman, LraE., i^ 
.Oatlinlle (Indian Plpealone), of either 



.) After croHlng the Dea Holnes 
points between the Das Moinee and 
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at Paol, Minnpapo 

BreckBoridge. 

Athcrtoa. 
Bameaville. 

Downer. 

GljDdoQ. 



Roletu. 

KusBia. 

Gamiaii. 
Crook sMn. 
Shirley. 
Euclid. 

Argyle. 

Stephen. 

Donaldson. 

Kennedy. 

Hallock. 

Morthcote. 

Humbolt. 

St.ViDcent. 

Boundary Line, 



■ « HaDttalw 



: SL PboI, Mluii 



la & MitaKobn Ball- 



Drift covered. 



SL C 



A H[nckle7 Branch. 



Hinckley. 
Pokeganm, 

Oround Houie. 
Mil lacs, 
Bridgman. 
Oak Park. 
St. Francis. 
Foley. 
St. Cloud. 



Pelican Rapids. 

Ehrhardt. 

Eliiabeili. 

N. P, Junction. 

Fergus Falls. 



9ee Main Une. 



O'Si 



ik Centre. 
Little Sauk. 

Browerville. 
Clariesa. 
Eagle Bend. 



Dnluth A lr»a 


Rwnge Rallmnd. 


Duluth. 




Two Harbors. 


Trap rock. •" 


SibwtB9a. 


20. Drift. I"" 


Gakadina. 




Wissahode. 




St. Louie Rirer. 


Etiier drift. "•' 


Okwanim." 


labbro range, »*•* 


Meaaba Heights. 




Bmbarrass R. 


20. Drift. Uii 


Tower. 


Slates & aohieU, l*" 



He- signed C. W. S. ure by Prof. C. 

._. Tayior'i FaUl. The pHmordeal 
WHik, aupDOsod to be Cvprifirout. 

IB. The^reU Measbl range of Gaht 
Jf«Mba Btighu, bs here named, ia on a 



Piof. C. W. Hall 



re Tery foulllferoua and li 



I uneoDfomubly on tnp 



Is croesed between St. Louia rlTer ai 



Smta: Psie S4e. after Wteconaln Keoloelata, read. Ia equiralent to 3 o., etc. 
Note S. For "of Rhyaeomlla." read, for SkynclHmtliii. 

Note <i. For 'la a reef or t>ai of qoartzlte," read, are caueed by a grey gnalH. 



NORTH AND SOUTH DAKOTA. 



North and South Dakota.' 



(Milaholl (o ChiuT 



847 



Letober. 



1 WooDBooket. 

420|lledlield! 
:9 Ashton. 
1 AberdeeD. 



PlankingtoQ 

TorktoQ. 

Kimball. 



,9 Scotland. 
18 Springfield. 
iO Runoing Water 
(7 MBrioQ Ju. 
IS Bridge water. 
,8 Alexandria. 



Sioux Cit7. 

S McCook. 
13 Jefferson. 
21 Elk Point. 
21 Elk Point. 
S8 WeHtSald. 

47 Calliope. 

66;Edeo. 
_66lRo(ik Vallajr. 
68lAaBlia. 



rl8a.&b.Creta()eaua. 
t 2d Moraine. "»• 

{18 b. CretooeaoB, 
Deep Till, i""" 

■'3dMor.i'" 
I. Cretaceous. "" 
' "Laoast'lAUuT. 
_ " ■■ "&Till . 
"beep Till. ' = ^' 

' iBt or Prinoipsl Mora, 
f Lftcustral Alluvium , 
t and Till. "»' 
/18b.Crel(EBrg)>"" 
\ Till OP Uplan da. 

' 18 b. Cret., Till. '"' 



Till and 2d Mor. ' 
Till. 1 

18 b. Crata., TiU. ' 



Ms. aioH.Cilja 

02'FairTiew. 

88 Beloit. 

71 Canton. 

al Sioui Fa lls. ' 
"2T.Eirroint'^ 

29Burbaiili. 

35|VetinillioD. 

44'Meckling. 

fiOGayville. 

61) Yank ton. 

7o!utioi 

78'Lfsti 

OOlSiiotl 



' f 18 a. 
\ Drift I 



»ille. 



{18 b. Cretaceous, 
Drift and LoeBs'i* 

Drift, 
let Moraine. 



. Red Quart I 
a. and b. Creta- 
DUB, 2d Mor.i 



10 RoBwell. 
■S Hovard. 

Winfred. 

Ru9«eII. 
10 Madison. 
5 Coleman. 



IBMina- 
26 Aberdeen. 
34 Bath. 
45 Groton. 
55 Andover. 
65 Bristol. 
77 Webster. 
87 ffaubay. 



9 1 Aberdeen. 

r.iWeBlpoTt, 

,', 3TiEnen4a\e. 



8 b. CreL.Till. 

" 3d Mor.>* 
"LaeTSill." 

" 8d Mor 
" 2d " 
TilL 
Till and iBt Mor. "■ 
3d " "I 

a,Gran..Till&All.>' 



SM 
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CbliWKO' Hllwaakee A BL PkuI B, K.—Con. 


ChlcBKO A North 


WeEtmwu K'T—Cm, 


Mh. F»rgo Southern Line. All. 


Ua. [Elkton 


to Bedfield.) Alt 





OrtottTille, Minn. 


Till. Archaan "' 
granites eitensiye- 


S74 
584 


Elkton. 
Aurora, 


Drift Plain. "" 






ly eiposBd in Tal- 


500 


BrookingB. 




22 


QracBTilU, '■ 


Icy of MiimeaoU 


597 


Volga. 








I Riter, "" 


ao8 


Kordland. 


iBt Moraine. i>" 






fLaouflirine de- '" 


619 


PreatoQ. 


TilL "" 


48 


White Rook. 


posits of Lake 


644 


De Smet. 


2d Moraine. "" 


66 


Tjler. 


Agaasiz overly-'" 


653 




Ti!l, '••! 






L ingtill. 


S53 


CaToui." 


2d Moraine, "n 


88 


Aberorombie. 




862 


Huron, 


Till. "" 


120 


Fargo. 


■• *o> 


676 
B87 


Woolaey. 
WesBinglen, 
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•onth. Also on the EHraeteel at and near the crossing of the Iietcl— _ _ _ 

(q (Ghalkatone) IB b. along the railroad one mile east, and along the Flresleel a mile northeaal 
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mUUon near the level of the water two miles east. 

S. The mala Hoe ef the Northern Psoiflc la given In a aepanite chapter. 

a. Eleratloni, aa well as geology, on this line by Prof. J. E. Todd. 

T. SoinUt, UQueually Bne exhibition of gravel plains and ridges, In a broad reentrant anglf 
of the flrst and second moraines which are here united. They are erossed two to three mUes eaai 
of the to«D. 

B. FoMMm. The bills southwest an 
portion of the second moraine. 

R. Udgervood. An Interlobular portli... -. 
ram TnTiaD a.,n»h Tha i<ttAr la '^voAssd near Qeu^a^v. 

head of Coteau dee Prairies, thli 



IIL BproTot Lot"- 
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tad of a re-entrant angle or inlertobular 
)t the fourth and fifth moraloea is well developed a 
fourth moraines at [te base, 
the Northern Pacific chapter. 
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14. Ttie Lamiaie tormatlon. 
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EXIIirdeposlteDrKlaclB! drift. 

n. Aihlti/. The flrst and _ __ . .... 

ofLeola, where they turn sharplj from a south-south-weatarly direction to nearly due west Ashley 
is OD a iBTel pebblesB plalo, caierlDe perhaps twenty square miles. The road between Aehley BM 
Napoleon runs mostly in a lalley Just outside of the flrst moraine, which is unasoally heavily devel- 
oped. J. a. T. 

18. ByProf.S.E-BaileyortheDaliotaSchoolofMlnes, Rapid Cl^, S. Dakota. 

19. Oelnch. Cretaceous, with here and there outliers of Miocene. G. E. B. 
W, Buffalo Gap. Bad Lands twenty miles east, the great collectlnE ground of Prof. Cope and 

Harsh. Fossil horses, shells with pearl preserved, turtles, etc Two miles west bandaome vaii^a- 
tod sandstones, whetstones, fifteen mllaa west hot springs, tufa. O. B. B. 

ei. BapidCity. Black Hills, tin minee, twenty iSlBaa-W, Qq\4, »a->m, c»5?ar, lead, mica 
and graphite mlaea ; marble, gypsum, brick, ftie Mi4 poWei-a <;\aaii. ^^*; 

mi. Sfurgu. Homestskemfnee, tenmllei Qa\enaamB\Mn>SB.' 



GENERAL NOTE ON THE GEOLOGY OF THE FAB WEST. 
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It may be aseftil to those not familiar with the local geologjjr of America, to insert a general 
accoant of the well-marked diflfereuce between the eastern and western parts of the Continent. 
Adopting the Une of Central Texas, Indian Territory, Kansas, and Eastern Nebraska and Dakota, and 
extending it in the same general course to the Arctic Circle, we will have North America divided 
into two great divisions, in each of which the geology of the country has the same general character 
and each widely different j&om the other. 

The eastern division shows a sub-division into a number of great basins, representing all the 
older geological formations in their regular stratified order, and each with a carboniferous coal field 
on its summit, and then the whole area framed on the outside by two or three irregular bands of the 
Cretaceous, Tertiary and Quaternary formations, and showing also several intermediate lines of 
Triassic and probably Jurassic. 

But on crossing the line above described, we pass fh>m the old to the new geological world, in 
which the Upper Siuiriim* and Devonian formations are unknown, and even the Carboniferous appears 
in so changed an aspect as to be unworthy of the name, inasmuch as it is no longer coal bearing. 
▲s our geological table is now. numbered^ much more than half of it has here become useless in this 
western district, as none of those formations are there to be seen^ and we come into a new geological 
continent of magnificent distances, covered for thousands of miles chiefly by the Cretaceous and 
Tertiary, with smaller areas of Triassic and Jurassic formations, with other vast areas of mountains 
and plains of eruptive and metamorphic rocks, with the minerals peculiar to them, affording but little 
material for geological notes, and sometimes greatly disturbing and subverting the order of stratifica- 
tion and rendering Metamorphic the Cretaceous and Tertiary. Some of the ranges no doubt contain 
a central axis of granite and crystalline formations of the older rocks, and in time some small por- 
tions of the metamorphic rocks, like those of New England, ma^ prove to have been changed from 
Palaeozoic and other lormations well known in the eastern division. A few fossils here and there 
may show traces of what they once were, but as yet they may be classed under the comprehensive 
name of MeUunorphic. 

But the most remarkable point in this description is the vast extent and great persistence and 
aniformiiy of these formations of the Far West, so limited in number and spreading from near the 
Mississippi and Missouri Rivers to the Pacific Ocean, and from the North Pole to the Isthmus of 
Tehuantepec. This statement gives a correct general impression of the geology of more than half of 
North America. An examination of this "Geological Railway Guide." along all the lines as yet con- 
structed, and of all the geological maps of the United States and of the Dominion of Canada, and the 
reports of all travelers, wUI serve to confirm what has here been stated, and to impress on the min<i 
of the student the important transition he makes in passing west of the Mississippi Valley. 

One of the most unfortunate fkcts in connection with the geology of this western district is, that 
throughout a large portion of it, especially its central and southern parts, the soil is " alkaline," the 
rain-fall being less than the evaporation by which soluble salts are brought to the surface, rendering 
the land unfit for cultivation without irrigation, although portions of it afford pasturage, and there 
are many lakes and rivers whose waters contain a greater or less per centage of soda salts. The areas, 
however, are relatively small in which the soil is not able to yield crops, if only water can be sup- 
plied to it. 

Another point may be worthy of mention, namely, that the study of the formations of the Far 
West has only been begun, and they are so much more expanded and sub-divided that, for aught we 
now know, a new geological world may yet be opened, which may greatly enrich the science of 
geology, modifying our present series of the newer formations, giving us new views of structural antl 
dynamic geology and discovering new forms of ancient life. 

It is a§ true now, as it was wnen written by Prof. James Hall, thirty years ago, that " our knowl- 
edge of the geological formations of the West is so rapidly progressing, and the materials are accumu- 
lating in such abundance, that whatever may be presented to-day as new and in advance of previous 
knowledge, will to-morrow be regarded only as a historical record of our progress." j. M. 

TABLE OF THE TERTIARY AND C RETACEOUS FORMATIONS, 

F'rom Dr, Edward D. Cope's Report on the Vertebrata of the Tertiary Formations of the Westy 

United States Geological Survey, 1883. 
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18 d. Laramie. 
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18 b. Colorado. 
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Fort Union. 
Bear River. 
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Fort Pierre. 
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•The Lower Silurian is known in Idaho, Montana, Wyoming, Colorado, New Mexico, Utah, 
Nevada and Arizona, most largely in the two last named. 

t Professor Cope insists there is plenty of evidence, since t\ve^\3ife\\c«ii.\Q.Ticii\v\ax^'^ci^^'Ccv'a^ 'C^^Sk 
Pnereo ia distinct horn the Laramie. 
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gargoyles and huge projocllng bottrosseB-an amaring Jumble ol — . 

narile ttie e;e with su^estlons of intelligent design. It Is a region of extraordinary Interest to the 



he scene h staitlii 
There are thousai 
ed, gnw, black, brc 

* ^"_?!?_^''.lA?^^|, 

sry Intel 
E.V. 8k 



Sand the 
of these 

a.^otesoua 



II Pyramid Park. Near here are eitenalie 

e, of whloh one. T feet (hick Is opem 



eeame of lignite. 



™.^Sa. 



^0 



AN AMEBICAN GEOLOGICAL RAILWAY GUIDE. (MON.) 



Ms. 



Northern Paolfio R. B.— Cbn. 



Alt. 



782 

790 
802 
816 
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1012 
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Rosebud. 
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Howard.*^ 

Sanders.^ 1 

Myers. ^* 
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Riverside. 

Bull Mountain. 
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2688 
2726 
2777 
2840 
2869 
2961 
8012 
8077 



18 c. Fox Hill. 
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1046 
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1049 

1061 
1064 
1067 
1067 
1072 



1076 
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1108 
1112 

1122 



1126 
1187 



1144 
1149 



1161 
1166 



1168 
1168 

1176 



1184 



Summit of Mt. 
West End. 
Timber Line,^* 
Mountain Side. 
rRockCafloni» 
\Chestnut.2o 
Gordon. 
Fort Ellis. 
Bozeman.i* 
Belgrade. 
Central Park.* 
Gallatin River^ 
Hamilton. 
Gallatin. 

Magpie. 

Painted Rock. 
Toston. 

Townsend. 

Missouri River. 
Bedford. 
Placer. 
Summit. 
Clasoil. 

Jefferson June. 
Prickly Pear Ck. 
Prickly Pear. 
Helena." 
10-Mile Creek. 
Birdseye. 
Butler. 

MuUan (Tun.) 
Summit. 2 2 

Elliston. 



over TunneL **•» 

18U.Cre.Juras.&"*» 

" [Tria8.»5o« 

ii 6275 

17. Jurassic, «2 2» 
16 Carboniferous. 

it 490S 

20. Quaternary. *««« 

4752 
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2. Cambrian. 
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443S 
4296 
4280 
4240 
« 4080 

14. Carboniferous. 

3980 
8968 
8919 

20. Quaternary, 
Lake Basin, ^soo 

« ■ 8791 
« 8888 
it 4290 

« 4845 
« 412S 
« 8887 
tt 8865 

« 8878 
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8875 
4025 
" 4725 

j 14. L. Carbon. Lime- 
\ stone & Granite***' 
18. Cretaceous, with 
Coking CoaL »«»« 
14. Carboniferous, 
18. Cretaceous. *®** 



2. Cambrian. 



11. Before reaching Howard, and between that station and Saunders^ almost continuous exposures 
of massive yellowish soft sandstone, evidently Fox Hill, and nearly horizontal. G. M. D. 

12. In a cut at Meyer'Sj and just beyond that station, a slight undulation brings the top of the 
Pierre into view. The case of the sandstone becomes interbedded with dark shales. G. M. D. 

13. Similar sandstones, with top of Pierre occasionally showing below them, extend all along the 
Yellowstone Valley to Billing's, and beyond. At Billing's they form bold cliffs behind the town. The 
so-called Pompey's Pillar, near station of same name, is an isolated mass of these sandstones. G. M. D. 

14. Near Sprinadale. the rocks become disturbed for the first time, and dip at high angles. Jui»s- 
sic-Triassic, accoraing to Hajrden's map. (? ?). 

Beyond Sprlngdale, fine views of Little Belt Mountains to north, and north end of Yellowstone 
range to south, the former composed (by map) of volcanic rocks, with a belt of Carboniferous tilted 
up around them, the latter of Metamorphic rocks, surrounded by Silurian, Carboniferous and Juras- 
sic-Triasflic. G. M. D. 

15. Livingston. Branch railroad to Yellowstone National Park, Lower cafion of the Yellowstone 
in sight. It is cut across the arch of a pitching anticlinal giving a fine section of Carboniferous, 
Jurassic/Triassic ^?) and Cretaceous fossiliferous beds. R. P. 

16. From Livingston to Boieman Tunnel. Cretaceous and possibly Jurassic-Triassic rocks, much 
disturbed, and at all angles to vertical. G. M. D. 

17. Hoppers. Seams of Cretaceous coking coal are worked a.mile or so south of the tunnel. R. P. 

18. At Timber Line, just west of Bozeman Tunnel, spur track to coal mine, which I am informed 
yields most of coal now used on line. G. M. D. 

19. Rock Cafion^ just beyond Timber Line, seems to show Carboniferous limestones and other 
old rocks nearly on edge. G. M. D. 

20. Chestnut. Several seams of coking coal, much crushed. Carboniferous, Jurassic and Da- 
kota exposed in a canon cut across the end of an anticlinal arch. R. P. 

2L Helena la built in a gulch, which has been washed with great profit for gold. R. P* 

L*2. Summit. Cretaceous seams of coking coa\. ^ P, 
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Gold Creek." 




1364 


WeeksTille.'! 








r 14. Carboniferoca. 


1871 


Eddy. 


isii. " ";; 


i2a7 


Dminmond."' 


J Caflon in Carlronif. 


1878 


Woodlin. 








1381 


Thompson Fg,= ' 


|}{ ;; ill! 


1239 






1S82 


Allen." 


1247 


CarUn. 
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Clark's Fork. 
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Eyaro."' 
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Hope. 
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Jocko Creek 
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f Lake Pend 
1 d'Oreielle." 


/Clay.Siateand"" 


1S23 
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r2.CambriBnoonUin- 


1457 


Kootenai. 




1S30 


Duncan.' I 


\ ing Plioe. or Quat. 
( Lake Basin. "" 


1467 


Sand Point." 


r Granite & Gneiaeic 


1338 


Ferma. 




1473 


Algoma. 






3d CroBBing Cla 


rk'sF'k. " "i" 
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Cocolalla. 


"" 



23. PoveirapeakoatheBoalhoccaBiDnaUy visible be 

e core, oieTlald by Gambrlan Blates, CHrboniferons limes 

M. Lloi/d. Cretaceous, with eruptive { CarboDlfeTou^ 

£S, OoldOreek. Flrel dlscoter; or gold in MoDtani 

2S. i>ruinnKmd. Loffer (?) CrBtnceODS foBslls in Col 

21. Bonita. Bitter Boot MouDlains Boea tonards tl 
•ot llUlB. 

le rocks OTldeDEly" Cam! 



raen Gurriaont and Dmmmond^ has a graa- 
)ne, HDd Cretaaeous Btraia. B. F. P. 
limestone in mouuCaJDB to the north. 

B. F. P 
Lb said to haia been made near here. 

B. P. P. 
rlev's hollow, G miles eoutheast of Drum- 

B.P. P. 
1 south are grsDite; Cambrtsa slates In 



bard quartzltes, shalSB, stale, etc 
IS. Bearo. Probably Pliocene 

" " -•■* ',rtdeof*b( 

oontineDt, i 
ireat thick 

resiteSte.' 



at low I 



JIVarti. Probably Pliocene or Quaternary, or 1. Cambrian. 
fitvoUj. Artdeofaboutl^mKeetoMHCDonald'aPeHk.oneortheErHDdeBlani 
■'- ■■ ■ . ■■ - ■. great amphilhealres and lakes and 



t appeared tl 
! gbclatloDi 



. moderate scale In the Wind Blvei 

..le writer In 1*83, on the headwaters of the Flathead R..,. ._ ..._ „. 

Bockj Mountains, lost south of the British boundary. Very large glaciers enlst on Mount Bainier. 
In tlie Cascades, and are accessible b; the horse trail of the Northern Transcontlnealal Survey Irom 



M. CbMiMt. The valley of Clarh's Fork Is chiefly between Cambrian walls, and contain 
basins of Quaternary, and perhaps also of Tertiary age. 

30. LaktFmidiOreitlH. The Islands In south end of Lake Fend deOrelelle are flu 
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WASHINGTON TERRITORY. 
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• • • • ■ 

1686 
1698 



Spokane River. 
Trent. 

Spokane Fa'B.«« 
Hangman Cr'k. 

Marshall.* » 

Cheney. 

Stevens. 

Sprague. 

Harristoni 

Ritzville. 

Lind. 

Providence. 

Twin Wells. 

Palouse June. 

Lake 
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Glade. 
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Snake River. 

S. Ainsworth. 
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OREGON. 
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1771 
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Cold Springs. 

Umatilla June. 

Stokes. 

Castle Rock. 

Willows. 

Alkali. 

Blalock. 

John Day's. 

Grant's. 

Celilo. 

The Dalles.*^ 

Rowena. 

Hood River. 

Cascade L'ks.'* 

Bonneville. 

Oneonta. 

Multnomah Fal 

Bridal Veil. 

Rooster Rock. 

Troutdale. 

E. Portland. 

Albina. 

Portland.* 
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60 






47 


9 « 
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85 
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41 



Booky Mountain B. B. of Montena. 

Yellowstone Park Line.*® 





10 

20 
31 
41 
61 



Livingston. 

Brisbin.** 

Chicory. 
Dailey's. 
Sphinx. 
Cinnabar. 



18. Cretaceous. **«» 
19. Post Tertiary, 
(Lake Deposit) * • » • 



{ 



« 



(( 



(( 



(( 



4845 

4916 
5070 
5179 



37. At DaUSy basaltic lava in numerous supposed flows forms the hills. 

38. At CascadeSj tufaceous and agglomerate beds appear, and beds of rounded gravels underlie 
the volcanic materials. Basalts of hills in light, broad undulations. G. M. D. 

39 The Volcanic Begion The portion of the Northern Pacific Railroad through the vast volcanic 
region in Washington and Oregon, affords but little material for interesting geological notes. A recent 
report of Mr. J. G. Russel, in the 4th Annual Report of the U. S. Geolog'l Survey, gives some descriptions 
of the little known part of Southern Oregon, south of the railroad. Its rocks are almost whol^ vol- 
canic, and spread out in great sheets of lava that once formed a broad, smooth table-land ; but in later 
times it has been broken b^ faults, so characteristic of the Great Basin region, and thus divided into 
long, narrow blocks, stretching north and south, and tilted by very recent displacements so as toexpose 
fresn precipitous scarps that nave not yet sensibly worn back urom the foult lines. In the Warner 
Valley, for example, the orographic blocks of the dark volcanic rock, miles in length, are literally 
tossed about like the cakes of ice in a crowded floe, their upturned edges forming bold palisades that 
render the reeion almost impassable, which, with the branching fault cracks, combine to make a re- 
gion of the wildest and roughest description. At present the waters have retreated from the terraces 
and benches that marked their former level, some, like Summer and Albert Lakes, are permanent 
sheets of very saline water, but the more numerous are fresh. Mr. Russel finds no evidence of either 
local or general glaciation in the region he examined. The volcanic history of Oregon and Washing- 
ton is far from being understood. The points that may be claimed as centres of eruption are rare, so 
far as has yet been observed, and in only a few instances can the overfiows of lava be traced to ttieir 
sources. Captain G. E. Dutton reports immense flows of lava in the Sandwich Islands, from surpris- 
ingly small openings. But those were down the sides of a steep mountain. Neither is there definite 
and satisfactory evidence obtained that these immense lava fields origfinated from fiiasure eruptions. 
With the exception of very recent deposits of lacustrine origin, nothing is to be seen but volcanic 
rocks in sections or regularly stratified layers, which from a distance resemble sedimentary beds, 
but on examination one finds them to be wholly of igneous origin. These black volcanic rocks are 
composed of rhyolite, together with large Quantities of obsidian or volcanic glass. No evidence of 
volcanic craters were observed, and no bMaltic overfiows were seen to indicate centres of recent vol- 
eanJc action. Mmot Powell reports this region as containing the grandest and most extensive dJs- 
play of volc&nic phenomena now known in any part ot t\ve viotXA., wv^\.Yv«kVB7»««,U^a.tion of it promlns 
to supply matter of great importance and instruction. \o tL^cv\o%\c «c\^ii^^« ^ ^ ^^ \is*. :3%^.>sxkiEs« ^swl 
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Clitheral. 
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Tamarack. 
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38 


Battle Lake. 
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66 


McGregor. 




1226 


39 


Maplewood. 
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75 


Kimberly. 
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41 


Southwick. 
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87 


Aitken. 
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52 


Fergus Falls. 
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92 


Cedar Lake. 
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59 
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97 


Deerwood. 
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60 


Ames. 


ii 1068 


108 


Jonesville. 
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Puyallup. 
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Sheldon. 
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Carlton. 
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Hannaford. 


*( 14 8 7 
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N. P. Junction. 
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the extent of this vast volcanic reeion in Idaho, Washington, Oregon, Nevada and California, but it 
has been estimated by Prof. Joseph LeCk)nte, at from 200,000 to 300.000 square miles, and its age, he 
thinks, is Tertiary and probably Miocene. After these vast fields of lava had cooled and consolidated. 
then came another revolution that affected a region equally great, but situated mostly to the south ot 
\tf a force or series of forces, the power and extent of which are utterly beyond the limits of our con- 
ception, which broke the earth's crust into thousands of fragments, which were depressed and buried 
or upheaved into mountain ridges. It will be, when fully explored, one of the wonders of geolopy 
for its extent, its remarkable s&ucture. and the mystery of its origin. 

40. TeUow8tone Park Line of Rocky Mountain Railroad of Montana; by Professor Wm. M. 
Davis, of Harvard Ck>llege. 

41. BrMnn. In passing up lower Cafion of Yellowstone, Jurassic (fossils just outside and west of 
entrance), C^boniferous limestone (very heavy, poor in fossils), and Lower Silurian (Potsdam), are 
croeaed east of river above cafion, contact of Lower Silurian and Archesan. (Hayden.) 

The altitudes on the Northern Pacific Railroad were furnished by A. Anderson, Engineer in Chief. 
They differ slightly from those in Gannett's Dictionary of Altitudes, in Minnesota, but agree with 
them in Monttma, and all west of that The original datum point was obtained by taking the assumed 
low water of Lake Superior at 602, as determined by Captain "BavficXai^ol VYv^^o^ti^^vra A^^sa^Oo^ 
UurometaieBl obBorvaona, which have been confirmed by i\vev3nS,\»^ %\aXft'ft'E»xv%\\y^«t«,. ^-wtolNJ^w^ 
wB8i^ the datam is mean low water of Puget Sound. ^ "^ * 
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1023 


Telon, 




1030 


Benton. 




1036 


Tunis. 


3ae Note 5. 


1043 


Sidney. 




I04S 


Flowerree. 




loes 


Portage. 




1085 


Watson- 




joril 


Gmat Falls.* 


■ 



Great Falls. 
Ulm. 

Hardy. 

Mid Cafion. 

Craig. 

Wolf Creek, 

Wilder. 

Mitchells. 

Silver, 



Maryaville. 



Helena. 

Montana Ci 

Clancy. 

Alhambra. 

Wiaslow. 

Jefferson. 

Cotbin. 

Wickca, 

Boulder. 

Berniae. 
Elk Park 
Woodville. 
Butte. 



n FaElQa Ballrradt^Om.) 

Cascade Division. 



Pasoo Jc' 
3 Kennewick 

1 ProBser. 
.3 Mabton. 

1 Toppeniab, 
Vaklma, 

:7 Ellenaburg. 

2 Clealum.' 
i8 Nelson's. 

165 Easton. 
'8 Martin. 
'6 Stampede.' » 
!3 Weston. 
)0 Hot Springs. 
)3 Eagle Gorge. 
[1 Palmer. 
!0 Enumolaw. 
!3 Buckley. 
!7 Cascade. 
!8 South Prairie 
II .Mderlon. 
13 Meeker. 

\\l&4\'SB*OT!ia,>-'' 



WASHINGTON. 
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Ms. 



Spokane and Palonse Ry. 



Alt. 



9 
20 
85 
46 
62 
68 
79 
84 
103 
112 



Spokane Falls. 

Marshall Jo. 

Spangle. 

Rosalia. 

Oakesdale. 

Belmont. 

Palouse. 

Whelan. 

Pullman. 

Uniontown. 

Genesee. 



910 



f Ter. Erup., whose 
•I limit on the S. £. is 
I undetermined. 



« 
« 

« 

(« 
<« 

« 



Central Waghlngfton. 



10 
15 
26 
84 
41 



Cheney. 

Medical Lake. 
Deep Creek. 
Fairweather. 
Mondovi. 
Davenport. 



{Tertiary Eruptives, 
Great Plain of the 
Columbia. 



u 
(t 
it 
it 
(I 



Seattle, Lake Shore & Eafftem. 




5 
6 
11 
18 
21 
28 

29 
J6 

27 
88 
42 
49 
53 



Seattle. 

Ross. 

Fremont. 

Yesler. 

Terence. 

Winsor. 

Snohomish Jc. 



Earle. 
Snohomish. 



York. 
Adelaide. 
Gilman. 
Preston. 
Falls City. 



See Note 12. 



Olympia and Chehalis Valley 
Ms. Railroad. Alt. 






Olympia. 


Drift. 


2 


Turn water. 


II 


6 


Bush Prairie. 


€t 


8 


Plum. 


(1 


10 


Shurlock. 


(( 


12 


Gillmore. 


tt 


15 


Tenino. 


ti 



"Buget Sound Shore Railroad. 



Seattle. 

10 Black River Jo. 
16 Kent. 
20 Slaughter. 
23 Stuck Jc. 



Drift. 

M 
« 
(i 
i( 



Columbia & Fug^et Sound Railroad. 




10 

13 



21 



19 
23 

31 

84 



Seattle. 

Black River Jc. 

Ronton. 



Coal Creek. 



Cedar Mt. 
Maple Valley. 

Black Diamond. 

Franklin. 



Drift. 
«< 



{ 



{ 



Upper Cretaceous. 
Lignite. 
« 

? 
? 
Upper Cretaceous. 
Bituminous CoaL 



Oregon Railway and Navigation Co, 



230 
241 
244 
248 
252 
258 
267 
271 
278 
284 



Pendleton, Ur. 

Eastland. 

Adams. 

Athena. 

Weston. 

Blue Mt. 

Milton. 

Spofford. 

Walla Walla, W. 

Valley Groove. 



See Note 13. 
it 



ii 



*t 

€i 

U 
it 
(t 
tt 



107Q 
1426 
1520 

1855 



• 26 

878 



1. The larse number of railroads constructed in the ** North Went** since the preparation of 
the chapter on uie Northern Pacific, has necessitated the addition, out of the proper order, of some 
lines properly belonging in that chapter. Other new lines are also added. 

2. By Mr. Warren upham. Assistant Geologist U. S. Geological Survey. 
a. Kintyr§. See note 14, N. ft 8. Dakota. 

4. See note 13, N. ft S. Dakota. 

6. The formations are older than the Cretaceous, including probably Jarassic or Triassioand 
Carboniferous. 

6. The remainder of the chapter is by Mr. Bailey Willis, Assistant U. S. Geologist. The 
elevations, so far as given, are ftimished by Mr. Henry Gannett, Chief Geographer, U. S. Survey. 
Much of the region traversed by these railroads has not been carefully surveyed, and the assign- 
ments of formations and the notes are necessarily of a general character, oee note 39 Northern 
Pacific B. R. 

7. Twenty miles west of Pasco, the road leaves the volcanic flows of the Great Plain of the 
Columbia and enters Yakima Prairie. Thence to ten miles beyond EUenburg the route is through 
Ahtanam, Wenass, and Kittittass Prairies and through the cafions of the Yakima, which separate 
tile valleys ; the Prairies are Tertiary (?) lake beds, drained through the cafions which the river 
has out in volcanic rocks, also Tertiary. 

B. W. 

8. Branch firoro Clealum to Rotyln coal mine. Coals of Puget group, (Upper Cretaceous^ 

B. W. 

9. The road rans across the main range of the Cascades, which consists of granite. 
PalsBOSoio crystallines and Cretaceous strata, folded and afterwards cut through and overflowed 
bv Tertiary eruptiven. The Cretaceous rocks are sandstone and shale, resting on a basal con- 
glomerate. The volcanic rocks preponderate in this section, but give way to granite norths 
#ard beyond Snognalmie. '^^^ 

1(K The poBM U aj980: the tunnel ^885 above tide. 



see 
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(WABH.) 




Oi-Bgoa B«l1w>r sod NHlBsUon Co. 


Ha. Conliniiid. ' Ale 


Mb- Omhn-id. ** AH. 


Sbt 


Hadley, Waab. 


See Note l.i. »•■ 


448 


TroBX. 


Bee Note 18. 


291 


Berry man. 


ICll 


455 


Rockford. 


till 


2M 


HigbUnd. 







BoUeg Jo. 




298 


Preecott. 




8 


Waitaburg. 




802 


Bollea Jo. 




e 


HunUTille. 




80G 


MeDokea. 




10 


Long's. 




814 


Alto. 




13 


Dajtoii. 




820 

825 
829 


Relief. 
Stnrbnek. 
GrnngB City. 


:: iii 




1 






Starbuok. 
Delaney. 
Chard. 


''°* 


SS3 
346 
86 8 


Ripaflia. 

Hay. 

Meeker. 


:: ;;:: 


2i 
29 


Zamwalt. 
Pomeroj. 


:: ";: 


858 


LaCroBseJo. 


.< IITB 


OConnell. 


itio 


861 


Sutton. 




9 


Sulphur. 




868 


Winona Jo. 




16 


KahlotuB. 




874 






29 


Washtuona. 




885 






39 


Hooper. 






WookoDema. 




48 


Pampa. 




891 


Creai. 




53 


La Croaae Jo. 




394 


Colfai, 




OColfai. 




400 


Olenwood. 




7 


RiTeraide. 




406 


Elberlon. 




9 


Shannee. 




412 


Garfield. 




12 


Giiy- 




421 


Fannington. 




18 


Palltoan. 




427 


Seltice. 




2«Oiirriaon. 




432 


Tekoa. 




n Moscow. 




439 1«iah. 


i4*l 




"" 



II. Driri Plain, 
Into Upper CcBtaoei 



B (Puget a 



IS 



iWTOpa of Terllu? eraptiiei and riier csilanB c 

Hh occasfoul oatcrope of eandgtoaaa of 

The 'lino He» chiefly throagh regions of yolcmiio flawa, and the eonditions were ti,Tia- 
r the formatton of lake depaerw daring both Tertiary and Quarternar; time. lib 
J, though not known to betrae, that the B«rlcaltural landsofthia region are Teiylarmly 
Lke beda. Specific information aa to localities Is not at present ohtalnabls. 'HieiallM 
Dt is also applicable to the other line of the O. B. & N. Co., east of UmatUia. 






i^irie, Wffkeson, and Carbonado.'blium 

producing Held of coking coal on the coast; Uit ,... , _ __ , 

Similar trip south of Alaska. B. W. 

Wilkeaoo is the starting point for parllea rislting the glaclera of Mt. Tacoma, dlslann S 

B.UO feat above aea. In three 'days : the route is through the great forests of the tr^on Id 
their most typical derelopment, and the glacial phenomena are of more atrlklng iDterestaid 
t>eanty than Ihooe afforded tiy any. 

Some snEgestlonB as to geology on the Oregon and Wa<hlajtton 
may be gathered by the trareler f^ro the foregoing notes, nothin 



Nothing 
Sicoma"l4,*«r M™'^kraie^nrV,«ot^t"T(!lipahk?"T,2«ir"6t. St. Helena, b|tbo. 



in WaahtDglnn, 

definite can be 

J. B. U. 



MISSOUEt. 
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Missouri^ 



QEOLOQICAL FORMATIONS OF MISSOURI. 



to. Quaternary, Alluviumi Bluff or 

Loess, and Drift. 
19. Tertiary, in Southeast Missouri. 
18. Cretaceous, " " 

H«.Coal Measures, 14 c. Upper. 
" " 14 b. ivnddie. 

" " 14 a. Lower. 

13i L. Carboniferous 

or Sub-Carb., 13 e. Chestergroup. 
" " 13 d. St. Louis. 

" " 13 c. Keolculc. 

" " 13 b. Buriington. 

" " 13 a. Kinderhoolc or 

Chouteau. 
10. Devonian, 10c. Black Slate (Gen- 
esee ?) 
5-7. Upper Silurian, 8 Oriskany. 



5'7. Upper Silurian, 7. L. Helderberg. 

5. Niagara. 
2-4.^ower Silurian, 4. c. Hudson River. 

4. b. Galena or Re* 

ceptaculite l.s. 

4. a. Trenton and 

Black River. 
1st Magnesian. 

Saccharoidal s.s. 
2d Magnesian Ls. 
2d Sandstone. 
3d Magnesian l.s. 
Lower Map;nes!an 

I. Si ana Si 8. 
2 b. Potsdam. 



II 

II 

11 

11 
ti 
11 

ii 

if 



ti 

16 

II 

II 
II 
II 
II 

II 



■L 
O 



1 b. Huronian. 
1 a. Laurentian. 



Bfs. Hannibal and St. Joseph Railroad. Alt. 




6 
10 
16 
19 
80 
42 
68 
69 

70 
79 
90 
104 
109 
121 
180 
140 
160 
166 
168 
172 
177 
186 
200 

206 



Hannibal. *^o 
Bear Greek. »«» 
Barklej. •»» 
Palmyra Jo. •** 
Woodland. •♦» 
Monroe. ' • * 

Lakenan. *>» 
Lentner. ^'o 
Clarence. •** 
Macon. • • '^ 

Callao. »i« 

Lingo. «•» 

Brookfield. ^s? 
Laclede. »*^ 
Wheeling. »*o 
Chillicoihe. ^64 
Mooresville. »«i 
NetUeton. »«• 
Hamilton. »8^ 
Kidder. loi^ 
Cameron, ^^ae 
Osbom. 10** 
StewartSYle. »»• 
Saxton. »8i 

St. Joseph. »«» 



13 a. & b. Sub-Carb. 

" & 20. Quat. 

" Lime made. 
« 

14 a. Coal Mres. 

20. overlies 18 c. 

14 b. Coal Mres. 

" 4 ft. coal. 
«< (( 

u 
(( 

14 b. Mid. Coal Mres. 
« 

14 0. Up. Coal Mres. 

« 
it 
it 
ti 

n 



u 



{ 



** and hills cov- 
ered with Bluff clay. 



Ms. Hannibal and St. Jogeph R.R.— Cont. Alt. 





9 

16 



Quincy. 
North River. 
Palmyra. 



13 a. Sub-Carb. 

13 b. " *»» 

« 664 



206 
211 
217 
222 
226 



St. Joseph. 

Lake. 

Halls. 

Rushville. 

Winthrop. 



888 

829 
804 
798 
801 



14 c. Up. Coal Mres. 

20. Alluvial 
(( 

" & 14 c. U.C.M. 



172 
187 
201 
211 
218 
226 



Cameron. 

Lathrop. 

Kearney. 

Liberty. 

Arnold. 

Kansas City. 



14 c. Up. CI. Mrs. ioa« 

it 048 



li 
it 
ti 

"&20 



685 
846 

789 

748 



Wabash, St. liouis and Pacific B. R.* 




6 
14 
22 
80 
38 
48 
58 
68 
77 



St. Louis. ««» 

Bartmer. 

Graham's. 

St. Charles. »•* 

Dardenne. 

Perruque. 

Foristell. 

Warrenton. 

Jonesburg. 

New Florence. 



868 

806 



13 d. St. Louis group. 

14 b. Mid. Coal Mrs. 

[by 20. 
13 d.StLo. group,cov*d 
20. Quaternary. 
13 0. and d. 
13 a. & b. rests on 10 c. 
"on4a.&4b. 
13 a. and 4 a. Trenton. 
18 a. 



1. By Professor G. G. Broadhead. late State Geologist of Missouri. 

2. On W., St. L. ft P. R. R., in Warren and Montgomery Counties, we pass within a few miles 
irom Carboniferous, chiefly Lower part of Sub-Carboniferous through thin outliers of Devonian to 
the Receptaoulite (Galena Limestone) and Trenton and Black River to the 1st Magnesian limestone 
and Saccliaroidal sandstone; the latter well developed and very suitable for glass-making^ Vurt^«e«— 
thick deposits and easy to crash. It is the equivalent of the &t. 'Pe^Ax'a ««ii^«.V3it^^. 
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w 


absah, St. LobJs « 


Dd Paaiao 


Bull road. 


W»ba>Ii, Bt. lAKlo a 


□d Pb 


ciao ». a.-Qwi, 


Ha. Qmlif«4>i. All 


Ms. GlttSKOwBrnnch. All. 





WellBTiilB. 


14 a. Lower Coal Mre. 


Salisbury. "' 


U a. Lower Coal lln. 


108 


BenloD City, 




16j01aagow. "" 


bwa 


108 
Hi 


Mexico. 

ThoDpBon. 


« •!< 


at Louia so 


Omaha Lino. 


122 


Central! A. 






St. Louis. 




130; Sturgeon. 







Brunswick. >** 


14 a. Lower Coal Mm, 


140|BeDick. 


" 4ft.aoal. 


88 


ChilUoothe. 


14 b. Mid. CL Mn. "* 


14eM(iberlT. 




64 


OalUtin. 




163 Huntsyilla. 


"' '■ 4 ft. ml. 


60 


Pattonsb'gb. '^1 


14 0. Up. Coal Mraa. 


100; Clifton. 




107 


Stan bury. 




167 SaliBbury. 




131 


MaryBTillB. 




178|Dalton. 




143 


Boseberrj. 




lefilfirunBiviok. 






BurliDRton Juno 




ie2|DBwiU. 


= ** " [quarry. 
" wbile fl. g. 
20. Quaternary. 
14. b. Mid. Coal Mrs. 


223 CounoiT Bluffs.Ia 


tit 


195 Miami. 
202Wttkai.dtt. 


Quln.,,30»oort» 




aOeCttrrolUon.s" 


2|WBaiQuinoy. 


20, Quaternary. 


219'Norbonie. 


20. Quaternary, 


lllMaywood. 


13 a, Sub-Carb. "< 


228 Hardin. 




22Tolona. 






14 b. Coal, middle aer. 


32,La Belle. 




23aiCamdon."* 


'■ 2fLooal- 


47 


Edina. 


I3d.0yerlMdbydriR 


246 


Oirick. 


20. Quaternary. 


64 


Hurdland. 


Deep drift. ["< 


264 




UD.baeeorU.CLMs. 


70 


KitksTille. 


14a.LowerClJllr8."' 


266 


N.MisflouriJoDC. 






CaoksTille. 


14 b. "« 


27B 


Harlem. 


20, Quaternary. "' 




Milan. 


14 b. 6 14 0. '" 






(14o.Dp.Cl.Mra,"' 
jGood MoUusoa of" 
I Up, Carb. 


137 


Trenton. 




276 


Kansas City.« 




etLouiian 


IDBiBioinas. 


0| Alexandria. 
7 Way land. 
Is'Kahoka. 


20. AlIuYium. "t 
13 d. St Louis 1 i-'ii 


14fllMoberlj. 


14 a. Lowe 


Cl.Ma.=" 


14 a. Coal Mres. 


IBBJCairo. 






24'Luray- '" 
32 Arbela. > = » 


" i-S 


162iEmerBon. 








jmiMaeoa. 






40 


Memphia. "' 


" C 1 S 


180iACI>nt». 






51 


Downing. "• 


" 2°| 


189 


LftPlata. 






61 


l^ 


196 


Millard. 






64 


Oleowood. "" 


20S 


KirkBTille. 


Ua.&b, 




70 


Hamillnn. "' 


211 


Sublett'fl. 












21S 


o"rawood.'^' 


14 a. 


'H! 




227 




flSd. St Louis I.*.i 
Uii-CoalMeasurei. 


231 


CoatMTiUe. 








(Continue 


d in Iowa.) 


7 
13 


Benton. <" 

Kirkwood. '" 


13 d. St. Louis I.e. 


St. JOBop 


Il DiYiBiOQ. 


" 


~0 


LexiogLon Judo. 
Swanwiok, 


lib. Mid. Coal Mree. 
U c. Base of up. Coal. 


19 


Carondelet. 


13 d. &,13o. Reok. 


9 


Meramec. *"• 


ISb.Sub-Carbonifcr's. 


19 


Vibbard 


14 c- CTp. Coal Mres. 




Olencoe. 


4 a. Trenton. 


21 






30 


Eureka. 






Lathrop. 




37 


Paeifio. 1" 


3 a. Caloir. & 4 a. Tren. 


44 


Plattaburg. 




41 


Gray's Sum't.'" 




' let Bandfltone. 


C3 


Sower. 




S2 


SouUi Point "» 




' 2dMagn.LB. 


62 


Agflncy Ford. 




64 








78 


9t. Joseph. 


11) 


67 


Millar's L'd'g.'o' 






Oolumb 


■ Brtnoh. 


75 
81 
88 


Berger. "" 
Hermann. s.i 
Gaaeonade. "' 




OlComraU*."" 


14 a. Lower Coil Mrs. 


■■ S 


S2 


Colnmbls. 


14a.»nd 


8 b. & 0. 


92 


MorriBon. "• 







Mb. 



liBcnui Padflo BaUroBd— Ctmt. 



lOOiChamoia. s 

I. Aubert. * 
;6 JefferaonCitj.' 
Cenlretown. ' 
<0 California. ■ 



162 



Tipton. 

OtterviUo. 

Sedalia. 



IgSTillB. '< 
Pleasant HUl. 
Lee's Summit. 
IndepeodeDce. 
Kaaaaa City. 



lead " 2cl snDdetoiK 
" 2d Magnea't 
" On bills aumc 
" Umes find 1 S I 
"Bur'Ql.B.&3j 
ISa.&b.Burliogtonl.t 
" Potter olay 
18 a. & U a. 
14 a. Lower Coal Mres. 
ronore&ooalMa. 
ine e, b. quairiea. 
14 b. Coal Mrea. 
14b.&o.D.CoBlMTea. 



Wellington. 
Buckncr. 
Independence. 
KansBB City. 



a a. Sub-Carbonifer'a. 

3a.,b.&e. 

8 b. Upper Sub-Carb: 

i b. Coal Mrea. 
2 ft. coal. " coal minea 
14 b. 

14o. Up. CoalMra. 'i" 













3 a. 3d, Magn. 




u 


Veraaillee. 


tiful OITB 12 


beau- 


If 


Tiplfln. 


1 1 b. Sub-Carb. 




M 


Paleatiiie. 






44 


Boonville. 


13 0. 


"" 



0|JefferBoaCitj.*i 
lliMorean. 
19 RoaaelTille. 
28 01enn. 
38|Eldon. 
STjAnrora Bp'a.'" 
40, Cooper. 
46'Bagnell. 



641 Bedford, 
fits ! Arthur. 
69|NoTada. 
8-2 Sheldon. 

98 Lamar. 

99 Carleton. 
06 Jasper. 
10 Cary. 

16 Carthage. 



ilflc RallroBil. 

14 a. Lower Coal Mrei. 



18 0. Keokuk. 



f 18a.K:maGrhook>oi 
[ 18 b. Biu-lingtoD. 
a.Calcif., leadmineg. 
" on Oaage Ritbt. 



e Omnr Lake Urn 



D Mouataii 



(13 d.Sl.Louis. "i 
iLoner Ca rb. 

, BUliSoTlltlflPnDJvlsfDE.I 



'l3a.Calcif.2dMagn.lB. 



'Ba.Cttlcf. 3dMagn.l. 
" O aage Rive 



/ 14 0, Upper & 14 b. 1 
\ Mid- Coal Mres. ,' 
14 b. Mid. Coal Mrea. 1' 



S. L«e» l> iral) denlopod at Sanaas G 



St. Louia. 
Jefferson Bar'kB. 
Cliff Cave. 
Kimmswiok. "' 
Sulphur Springe, 
PevBly. 
Horine.' 



BlaaliweU. 
Cadet, 
Mineral Pt. »« 

HopewelL 
Irondale. " 

ismarok. 
Loughborough. 
De LasBvia. " 
Knob Lick. «' 



Frederiokt'n, 
ComwalL 
Marquand. 
Beaaville. 
Lutee Tills. 



13 d. St. Louia La,*" 
13 d. Warsaw I. s. »" 
13 C.Keokuk 1. a. 
13 b. Burl. 1, B., lime. 

4 a. TrBoton, *'i 

t8a.Calc., Sandy le»d 
\ iniDB6 milBanorth. 
3 a, CaloiferouH. *t' 

r "Valleleadme. 
J 10 miles so., FrumBt 
1 iBad ms. 10 mileano, 
[ Good building stone, 
8 a, CalciferouB. '•' 
" lead mine.'" 
" many lead niB. 



2 b. Potid, & 1 b, Hur, 
'[ [quarry. 

(" lead, nickel, 
cobalt, manganese, 
copper, iron and 
porphyry, 
2 b. Potsd. &1 b. Hur. 
..,1 h.&Sa, Calo. 
Iron and granite. 
8 a, Caloif 'b, iron. "• 
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Mb- Mi.,Durl PMiflo R>U»sd. AlU 




StLoQij, IronMounl 


and South, Div.-O,,.!. 


Mb. Miwourl, Saaus and Teua DIvIbIod. Ul 


116 


AIlBHYillC, 


3 a. Cttldf '9, iron, "" 


~0 
12 


RensaUer. '" 


13 a, & b. Sub-Carb'a 




Jackson. 


4a.T«„,tQQ&BlaokriT 






SylTsnia. 
MorlBy. "1 


3 a. Calciferoua. 


22 


Monroe. '" 


14 a. Loner Coal HrM, 




( 20. Quaternary, with 
1. probably 19. Torfrj. 


84 


SWutBTille, "«• 
Paris. "■ 


18 b. Bub-Carbonifer'i. 
13 c. ■' 


174 


DieblBladt. 


67 


Madiflon. "1 


13 0. & d. & 14 a. 


178 


CburleBton. 




70 


Moberly. •" 




196 


Belmont. 




ao 


Higbee, ■" 


4 a c«i 








88 
95 
99 


Burton. » ' > 
Tafkitt "» 


14 a. Coat Mres. 


Arkanaaa 


DlTlilon. 


78 


BiBmarck. 










r2b.Pots.&lb-Hur, 


108 


Boonvillo. «ei 


"&18 0.U.8X. 


81 


Iron Mountain.' 


i Specular iron ore in 


122 


HarriB. «" 


13 b. Upper Sub-Cub. 








13! 


Clifton. '»> 


13 a. Sub-CarbonifWB. 


se 


Pilot Knob.* 




143 


Sedalia. "T 




88 




2 b. PoUd. k 1 b. Hut. 


155 


Green Ridge. *"■ 


13 b. Upper aab-Cwb. 


89 


Arcadia. 


? 


164 


Windsor. >'« 


14 a. Coal Mrs. 4 ft. d. 


96 


HogttD. >" 


:: Iff 

f granite f ^ 
\ quarry." S ■ £ 


172 


Calhoun. "» 


pottar '■ clay & iron on 


104 
108 


Oiark. '" 
Annapolifl, 


183 


Clinton. ' " ' 


f " ooal minee.fOa- 
\ 8ilfeniB.4fl. 


116 


Dea Arc. »*' 


196 
202 


Montroee. "» 
AppletonC>.'" 


" "4aeL 


127 


Piedmont. "• 


" |.2°§ 


216 


8ohell City. "* 




134 


Mill Bpring. '•' 


3 a. CaloiforouB. 


226 


Walker. •" 




145 


Williamfltille'*' 
BliimB. '*■ 


:; 


283 


Narada. <"> 


" 


14S 






166 


Poplar Bluff. 
NBeljTillfl. »"< 


"&20.Qiiat. 
20. Quat. Swamp. 


Eanii^ and Arinorm Dirislon. 


181 


U^Holden. 


14 b. Mid. Coal klrel. 


m 


Domphau. 


3 a. Calolferoufl. 


22 


Benton. *"> 
Eagt Lynn. 
Harriaon villa,"" 


14 b. Coal Mrea. 

14 0. Upper Coal Mna. 


186 


Moark. "' 


20. Quaternary. 


Cairo 


BraDcli, 


OUnago, Bock IbIh 


ud»dP<t(da>>B.B. 






LowlaodB. 20.Quat. 





Cairo. "» 

HQUgb'B, 

Charleston. 
Sikeslan. 


and probably 19. 
(. Tertiary. 


Soulh-Westem Division. 


10 
15 



30 


Atchison. 
Alohiaon Jimo. 


14 a. Upper Coal Mns. 


28 


T 


LeaTenwortb. 




74 


Poplar Bluff. 


.. Kh m> 


5 


Be.erly."' 








11 


Platte Citj. 










91, .To,.eph and 


Dealoge Hailro«i. 


21 


Atchison June. 







Summit 


r 3 a. Caloifi-rouB and 


29JarajBon. 




1 probably 2 b. Potad. 


86!Plattsburg.'*' 








r 2 b.PoU. with mines 


ITPerrin. 




13 


Boune Tette. 


J of lead with copper, 


55,Cameron.i«t' 




1 niokel. cobalt and 
Ipurplo caloite. 


76 Gallatin. 


r 14 c. Up. CoklHm. 

t, base of. Mollawa 



.. , . — _ ... , nlBgroopiLovsrOoal M — m 

St. Louig group Warsaw Limeilone, Barlingtonand Ghootoan group to the Trenton, but no DCTOBlia, 
At HennsDa we hare 3d MwDulan UmaBtone oapped la hUli Mok wUh lit or Saoohaioidal wtaMaai, 
and at JeffecBon we haie Sd Magneatan limeMons rtaine In a fbw mllMaonlb expoiitis III Biiiiiiiwlnii 
Ed uDdatone and 3d MaKnedan UmeBtona. Wast of Tl^on the Mms llnMtton* (M) U MVP*' 4 
BurlloElcn limestoae. Tbe latter weit of SaiUla baring repoafiv on It the MUdatoiw at tRnol Mi- 
CarboDiferonifMlUBtone Grit t) and DnderlaldbTChontManoap. Then the Coal Mmm 
G. At Cheltenham, taor milM fMm BL LoiUl, at* Tirt (UpMtti of goad ir» alar- 
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CfhtfWgtTj Book Island and Paoifio R. B. 

Ms. South-Western Diyision— CbnetniMd. Alt. 



86 
102 
127 
148 

166 
169 



Jamesport. 

Trenton. 

Piinoeton. 

LineYille. 

Allerton. 

Seymour. 



14 0. Upper Coal Mres. 



u 

<( 
«t 



Middle 
series in 
•* valleys. 



Obioago and Alton Ballroad. 

Chicago, Kansas City and Denrer Line. 



276 
282 

286 

298 
802 
811 
820 
826 
889 
861 

881 

898 

404 

416 

484 

448 
469 
478 
489 



I7» 



Louisiana. **^ 
Watson. »o* 

Bowling Green. 

Corryville. 

Vandalia. 

Laddcmia. 

Idttleby. 

Mexico. 

GentraUa. 

Higbee. 

Glasgow. 

Slater. 

MarshalL 

Mt Leonard. 

Higginsville. 
Odessa. 
Oak Grove. 
Independence. 
Kansas City. 



{ 



18a.&b.&10c.&4o. 
" Hud. Riv. 

it 881 

good building stone. 

13 c. Sub-Carbonif s. 

II 

14 a. Low. Coal Mres. 

II 

14 a. Low. CI. Mrs. »98 

II 879 

<( coal mines 
II i8c.«8o 
and 18 o. Keokuk. 
14 a. Low. Coal Mres. 
18 c. Keokuk b78 
and 18 e. Chester. 
14 a. Low. Goal Mrs. 
salt springs near. 
14 a. Low.Cl. Mrs.«*» 

14 b. Mid. Coal Mres. 
<i 

14 c. Up. CI. Mres. 9» 8 

II 748 



South Branch. 




826 
846 
860 
867 
864 
870 
876 



Chicago. 
Mexico. 
Callaway. 
Fulton. 
Carrington. 
New Bloomfield. 
Hibemia. 
Jefferson City. 



14 b. Mid. CI. Mrs. "8 



(I 



14a.,18b.&10c. »*» 



II 

II 



10 c. and 3 a. 8«o 

3 a. Calciferous. *^* 



St. Louis and San Fnuioisoo, formerly At- 
Ms. lanUo and Paoiflo, Ballroad." Alt 





87 

44 

49 

66 

66 

.78 

91 

104 

114 

124 

188 

144 

150 

168 

171 

178 

185 

217 

241 
266 
278 
291 

806 

814 
825 
830 



St. Louis. *•! 

Pacific. <»• 
Calvey. 

Moselle. ••» 

St. Clair. 78» 

Stanton. •«» 

Bourbon. •*! 

Cuba. 1010 

St. James, m^ 

Rolla. ^aoi 
Oiark. 

Dixon. "*« 

Hancock. iio* 

Crocker. m* 

Richland. »i*» 

Stoutland. "•« 

Sleeper. iao9 

Lebanon. **•• 

Marshfield. i«'<» 

Springfield. i»«o 
lK>gan's. 

Verona. i««* 
Peirce City. 1 " » 

GranbyC'y.io'o 

Neosho. 
Dayton. 
Seneca. 
(State Line.) 



20.&18d.St.L.l.s. 
4a.Tren.&3a.Calcif. 
8 a. Calciferous. 

Iron. 

s go 



Copper. 

S'I'B 

lis 



u 
l< 



II 



(( 



II 



" iron. 

" iron. 
II 

II 

" iron. 

i< 

II 
i( 
i( 
II 



» ... 



{ 



'• Highest pt 

in Mo. Good bldg. s. 

18 b. Sub-Carbonifer's. 



II 
II 



and c. 

Lime and 18 c. Sub-C. 

13 c. Keokuk 1. s. 

(Lead abounds.) 
13 c. Keokuk La 1018 

II 947 

Polishing " stone. •*! 
( See Kansas.) 



{ 



846 



Arkansas Division. 



4 

29 
36 



Peirce City. 

Plymouth. 
Washburn. 
Seligman. 



{ 



18c.Keo.group.ii^« 
good lime qrs. 

II 18 28 



II 
II 



1626 



White River Branch. 




20 
85 



Springfield. 
Ozark. 
Chad wick. 



13 c. Keok. group. i««» 
13 a. Rinderhook, & 
13 b. Burlington. 

18 a. Einderhook. 



{ 



6. Down the St Louis A Iron Mountain R. R. we have St. Louis limestone then Warsaw limestoae. 
Keokuk limestone, and Burlington limestone within 20 miles. Crossing the Merrimac River, we find 
the last for a while, then the Receptaculite, Trenton and Black River limestone, 1st Magnesian 
limestone, and at Horine Station the Sacoharoidal sandstone, very soft, used for glass-making, and is 
rery white and pure. Afterwards we have 2d Magnesian limestone. Crossing Big River, the 8d 
Magnesian limestone near Iron Mountain. De Lassus, Mine la Motte, Fredericktown, Pilot Knob, 
Des Are and Annapolis are porphyry hills of Huronian age, and the adjacent limestones and lower 
sandstones and conglomerates are probably Potsdam. At Mine la Motte and Fredericktown are 
certainly Potsdam fossils, but the absolute line (if any) has not been determined between the 
Potsdam and Calciferous beds. Near Iron Mountain, Knoo Lick and Cornwall are superior granite 
quarries, which may be of age of Laurentian. 

7. Four miles southeast is Crystal City on the Mississippi River, where glass is made. The 
flaeoharoidal or St. Peter's sandstone is here forty or fifty feet thick, and over one hundred feet 
iniek in Warren County. It is very valuable for glass-making. 

8. Iron Mountain is 228 feet high, and its base covers 600 acrea 

9. Pilot Knob is a conical hill, nearly circular, 681 feet high, with a north and south diameter 
of about one mile at its base, which covers 360 acres. Elevation 1,600 feet above sea. 

10. Sheppard Mountain magnetic iron ore. 
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Ms. St. liOuU Jk San Franoisoo B B.— Cbn. Alt. 






Springfield. 


18 c. Keokuk. i»«o 


21 


Buckley. 


u 


24 Graydon. 


L. Garb, probably 18 b. 


89 


Bolivar. 


(( 



Joplin Branch. 







10 
20 



Oronogo. 
Webb City. 



Joplin. 
Galena. 



1018 



13 c. Keokuk mines. 

" Handsome crys; 
tals of Blende, Calcite 
& Ghklena Zinc mines. 
1 3 C.Rich in lead & zinc 



«( 



Kansas Division. 




27 
86 
44 



Peirce City. 

Carthage. 

Oronogo. 

Smithfield. 

( Continued in Kansas.) 



18c.Keok.lime. i"* 
** Lime kilns. 
** Zinc & le&d. 



Girard Branch. 



20 



Opolis. 
Joplin. 



18 0. Keok. 

" Lead&zinc.ioi* 



Kansas City, St. Joseph and Couneil Bluffs 
Ms. Bailroad. Alt. 





10 

17 

25 

84 

54 

55 

66 

70 

80 

99 

109 

116 

122 

185 

149 

200 



Kansas City. *** 

ParkTille. »»» 
Waldron. »«» 
£. Leavenworth. 
Weston. 

Winthrop. »oi 
Rushville. »»• 
Lake Station. 
St.Joseph. 
Amazonia. 
Forest City. 
Bigelow. 
Craig. 
Coming. 
Phelps. 
Hamburg. 
Council Bluffs. 



S71 
876 



f 14 Upper Carbon. 
\ Good fossil moUusoa 
14 c. Upper Carbon. 



it 

u 
l( 
it 
u 



764 
77» 



20. Quaternary. «" 
14 c.Upper Carbon.* 24 

" fasulina abounds. 

" " &mollusca. 
20. Quaternary. ««i 
" over 14 0. 

S9S 

& 14 0. U. C. 

089 



«« 
II 



(Continued in Iowa.) 



Hopkins Branch. 



70 

79 

86 

91 

101 

108 

115 

128 

181 



St. Joseph. 

Amazonia. 

Savannah, i**® 

Rosendale. 

Barnard. 

Bridge water. 

Maryville. 

Pickering. 

Hopkins. 



14 c. Up. Carbon. ««* 

Fusulina. ••* 

Good " fossil molusca 

795 

043 

10S7 
1028 
1048 



Kansas City, St. Jos. & Coonoll BluA R. B. 

Ms. Nodaway Valley Branch. Alt. 



OjMound City. 
lllMaitland. 
17|Skidmore. 
28 Quitman. 



29 



Burlington June. 



Quaternary. 

14 c. Up. Coal. Mres. 



861 



u 
«( 



{«« Coal and «" 
highest Upper Cai^ 
bonif s rooks in Mo. 



Tarkio Valley Branch. 







28 



Coming. 
Fairfax. 
Tarkio. 
Northborough. 



Quaternary. *^* 

onUcU.C.M. 



II 



« 



i( 



Chicago, Burllnipton & Kansas City R. B. 
Burlington & South-Western R. R. 




7 

20 
82 
87 
45 
58 
181 



Laclede. 

Linneus. 1 

Browning. 

Milan. 

Boynton. 

Pollock. 

Unionville. 

Burlington. 

(Continued in Iowa.) 



14 b. Mid. Coal Ms.'" 
Iron. " Clays.*" 

i< 780 

14 0. Upper Carb. »*• 
14 b. Mid. Coal Ms.* »» 

« 941 

14a.Low.CLMs.i»«» 

805 



St. lionls, Keokuk A North- Western R. B. 




5 

22 
28 
40 
58 
59 
65 
74 

84 



94 

100 
110 



138 



Keokuk. 

Alexandria. 

Canton. 

La Grange. 

Quincy. 

Helton. 

Hannibal. 

Saverton. 

Ashbnm. 

Louisiana. ^^o 



Clarksville. 

Eissenger. 

Elsberry. 

Winfield. 
Monroe. 
St. Peters. 



18 c. Keokuk L s. 



« 
« 



495 



20. Quaternary. 

18 b. & 0. Keok. Is. *" 



<i 



13 b. Sub-Carb. *«» 
13a.&b.'* &4o.Cinn. 
4 c. Hudson River. 

4 c, 10 o. and 13 a. 

& b. Sulphur Sp'gs. 

18 a. Kinderhook. 

18 b. Burlington & 

10 Devonian. 
13 a. and 13 b. 
( 10 Dev'n, 4 a. Tren. 
\ and 4 b. Galena. 
18 d. St. L. Fault near. 
18 C.Keokuk. »" 
20. Quaternary. 



St. Iionls, Salem & lilttle Rock Railroad. 




9 

24 
40 
46 



Cuba. 

Steelville. 

Cook's. 

Salem. »i»« 

Orchard Bank. 



8 a. Calcif. 1 



(I 
i( 
i< 
i( 



ST 
S. 



1010 



11. On St Louis & San Francisco R. R., going southwest, after leaving Pacific (or Franklin) 

the 2d Magnesian limestone gradually rises, showing some 2a sandstone, and through Crawford, 

Phelps, and Pulaski counties the latter is the highest rock, resting on 8d Magnesian limestone, the 

latter well exposed along the Gasconade River. Crossing it, we are upon the highest lands la 

MJssouii, Deaoending towards Springfield, we find ^e Iavqi TXi«a]te«t% cH \2ci^ ^alorOtxlMmifiBroas 
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KanBim City, Fort Soott A Gulf Railroad. 

Ms. Kansiis City, Sp*gfleld ft Memphis Line. Alt. 





15 

88 
50 
65 
83 
101 

186 

148 
198 
214 

242 



Fort Soott, Kan. 

Arcadia. 

Lamar. 
Golden City. 
Greenfield. 
Ash Grove. 
Springfield. 

Seymour. 

Cedar Gap. 
Willow Springs. 
West Plains. 
Augpista. 
Mammoth S'pg. 
Spring City. 



{ 



f 14 b. Mid. Coal Mrs. 
\ Coal near. 
14 a. Low. Coal Mrs. 
Coal mines. 
" coal and sandst. 
18 c. Keokuk. 
" lead near. 
** lead and lime. 

U 18 5 2 

a 1650 

Highest land in Mo. 
8 a. Caloiferous. i^oo 

1270 
950 

SdMagn.!. ^so 
Big spring. 



{ 



Pleasant Hill & De Soto R. R. 



12 
17 
26 



Pleasant Hill. 
Raymore. 
Belton. 
Stanley. 



14 c. Upper Coal Mrs. 






(See Kansas.) 



(Continued in Arkansas.) 



Rich Hill Branch. 




18 
19 



Miami. 
Rich Hill. 
Carbon Centre. 



14 a. Lower Coal Mres. 
" coalmines.^^^ 

(( It 7 72 



St. Louis ft Emporia Railway. 




20 



Blue Mound. 
Pleasonton. 



14 a. Lower Coal Mres. 
" & 14 b. Mid. CI. " 



Kansas City, Clinton ft Springfield B. R. 



Oj Kansas City. 
2ll01athe, Kan. 
SSiBelton, Mo. 
48 Raymore. 



66 
62 
96 



189 
176 



Harrisonyille 

Dougherty. 

Clinton. 



1190BoeoU. 



HumansTille. 
Ashgrove. 



14 0. Upper Coal Mrs. 

<« 1 S 



« 

«< 

M 



14 b. Middle Coal Mrs. 
14 a. Up. Coal Mrs.* o'^ 
8a.Calo.&18a.&18b. 
18 b. Burlington. 
18 0. Keokuk. 



Kansas City and Southern. 




18 
16 
17 
21 
26 



67 



Osceola. 
Otter Creek. 
Browninff 
Grand River. 
Vickers. 

Clinton. ••» 

Urioh. 
Index. 
EastLynne. 



14 a. & 18 b. 

14 a. Lower Coal Mrs. 

18 b. Burlington. 

14 a. Lower Coal Mrs. 

14 a. Good fossil plants 

14 a. & 14 b. 

14 b. Mid. Coal Mres. 



Ms. Cape Girardeau Soutiiwestem R. B. Alt 




15 

40 
62 



Cape Girardeau. 

Delta. 

Lakeyille. 

Idlewild. 

Wappapello. 



tse 



r 4 a. Trenton. 
\ and 4 b. Galena. 
20. Quaternary wit| 
heayy timbec 

8»I 



{ 



(I 

(( 
<« 



M 

It 
II 



St. Louis, Hannibal A Keokuk Railroad. 




13 
18 
80 
45 
53 
60 
67 



76 
86 



St. Louis. 

Gilmore Springs. 

Moscow Mills. 

Troy. 

Silex. 

Edgewood. 

Bowling Green. 

McCunes. 

Frankfort 

Jones. 

New London. 
Hannibal. *•» 



460 

18 c. Keok. & L. Carb. 

** Archimedes fbs. 

18 0. Keokuk. 

18 a. and 18 b. 
II 

18 b. & Up. Silurian. 
4 a. Trenton group. 



II 



{ 



8 a. 1st Magnes. 1. s. 

& Saccharoidal 8. s. 
4a.Tren.&BlackRiY. 
18 a.& b. good lime qrs. 



Chloas^, Burllnfl^n & Qulncy Railroad. 

Dei Moines Chariton & St. Joseph Branch. 




49 
65 
90 
93 



St. Joseph. 
Albany. 
Bethany. 
AndoTer. 
Bethany Jc, la. 



Grant City. 



Clarinda Jc, la. 
Burlington Jc. 



14o. Up. CoalMs. »•» 



II 
II 



14 0. Upper Coal Mres. 



II 

II 



Qoinoy Hannibal A Louisiana Branch. 




7 

18 
19 

28 

44 



Quincy. 
Marble Head. 
Fall Creek. 
Hannibal. 

Kinderhook, 111. 

Louisiana. 



13b.&c.Keok.l.s.*«« 
20. Quaternary. 



II 



18 b. Sub-Carb. *•» 
rlOc.bl.sl. 18a.Kin- 
\ derh. & 13 b. Burl. 

4c.lOc.&13a.&b.*6o 



Tezae A St. liouls Railroad. 

Missouri ft Arkansas Division. 




87 



43 



68 
70 



Birds Point. 
Paw Paw Juno. 



New Madrid. 



Maiden. 

St. Francis, Ark. 



20. Quat., Swamp diet. 

Low, 
swampy, 
HeaTy»»y 
timber.*" 



II 



II 



ii 
II 



8t. I«ouU, Crere Coonr & St. Charles R. R. 





6 

16 



St Louis. 

RinklevUle. 

Florrisant 



18 d. St Louis. 

14 a. Lower Coal Mree . 

20 on 14 a. Rich Valley 



limestone reeling on the 2d MMnesian limestone or Caleifisrons. In southern parts of Lawrence 
Ckynn^ we find a ooerse fermgmons sandstone, probably eouiTalent to Millstone Grit, but more 
niobaSly a member of the Chester group, resting on Lower Carboniferous limestone. Throughoat 



iTewton and Jasper, the Sub-Carboniferous limestone, with much chert is of (preal derelopmeat, 
end Is gidenlferoos. The celebrated lead mines of Jopun 



and Qranhiy oioic^ax V^^JbSL. 
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Kansas.^ 



LIST OF GEOLOGICAL FORMATIONS IN KANSAS. 



20i Quarternary, 



19. Tertiary. 



20 d. Alluvium. 
20 c. Loess. 
20 b. Modified Drift. 
20 a. Glacial Drift. 



19 c. Pliocenei Includ- 
ing deposits of Vol- 
canic ash-possibly 
of Quarternary age. 

19 c. Miocene. 



o 

N 

O 



00 

. 



£ 



o 
O 



18 Cretaceous. 



18 c. Niobrara, In- 
cluding the "Colo- 
rado" above. 

18 b. Ft. Benton. 

18 a. Dakota. 



16-17 Jura-Trias, or Red Beds. 



Upper Carbon- 15. Permian orPer- 



iferous. 



mo-Carboniferous. 
14 c. Upp. CI.Meas. 
14 b. Low. CI. Meas 



Lower Carbon- 
iferous. 



13c. Keokuk,lime8t. 
St chert, bearing of 
Lead and Zinc. 



Union Pacific Railway. 




Union Pacific BaUway. 


Ms. Kansas Division. 


Alt. 


Ms. Kansas Division. Alt 


Kansas City. 


f 14 c. Upper 
\ Measures. 


Coal 




Menoken. 


14c.Upp.CoalMrcs.»«» 




(Union Depot.) 


748 


78 


Silver Lake. 


(( 915 


1 


Kansas City, 


« 


748 




Kingsville. 


« 920 




Kansas. 






83 


Rossville. 


« 988 


2 


Armstrong. 


<( 


765 


91 


St. Marys. 


« 9 55 


9 


Muncie. 


it 


767 


97 


Pellvue. 


« 965 


13 


EdwardsYille. 


« 


, 788 


104 


Wamego. 


(( 1000 


17 


Bonner Springs. 


« 


789 


111 


St. George. 


« 1000 




Loring. 


(( 


789 


119 


Manhattan.^ 


« 1000 


23 


Lenape. 


.(( 


781 




Eureka Lake. 


15. Permo-Carbonif. 


28 


Linwood. 


u 


789 


130 


Odgensburg. 


« 1060 


32 


Fall Leaf. 


it 


809 


135 


Ft. Riley. 


« 1070 


39 


Lawrence. 


« 


822 


139 


Junction City.® 


<< 1082 


46 


Buck Creek. 


<( . 


846 


146 


Kansas Falls. 


« 1106 


48 


Williamstown. 


« 


851 


162 


Chapman. 


« 1114 


61 i Perry Yille. 


(( 


852 


168 


Detroit. 


it 118 5 


63 Medina. 


it 


858 


163 


Abilene. 


<( 1155 


66: Newman. 


« 


861 


172 


Solomon.^ 


"&18a.Dak.ii'» 


CrGrantville. 


(( 


877 


1180 


New Cambria. 


<« 1189 


67Topeka.8 


it 


8«o il86 


Salina. 


« 1225 



1. By Mr. Orestes St. John of Topeka, Kansas. 

2. Leavemoorth. In the vicinity of Leavenworth and at the State PenUentiary at Lansing, a 21- 
inch seam of coal is mined by means of shafts at a depth of between 700 and 800 feet. The limestones 
crossing the bluffs that hem the Missouri are richly stored with characteristic upper coal measure 
fossils. The Loess heavily covers the bluffs, and in the bed of the Missouri Valley the glacial drift 
occurs beneath the alluvial deposits. Deposits of modified drift or stratified gravels locally 
intervene between the Loess and the basis rockaof the region. 

3. Tbpeto. The Osage coal crops in the western suburbs of the city, where it is mined to 
liinited extent. An experimental diamond drill boring, authorised by the local gOTemment. has 

penetratKfd the coal measure series to the depth of between 1,600 and 1,700 feet at this writing,' 
encoanteriDg aereral thin, deposits of coal. 
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4 Carneiro. The Dakot-a sandstone weathered into picturesque monumental shapes. 

6. Wakeeney. In the ravine cutting the upland slopes, the chalky limestones of the Niobrara 
■outcrop, affording characteristic vertebrate and molluscan fossils. The manufacture of the chalk 
into wniting is here successfully engaged in. Copious springs of delicious water issue from the 
gravel deposit at the base of the Tertiary. 

6. LUhon, The Colorado shales appear in the valley sides and outlying buttes. capped by 
Tertiary conglomerate in places, containing beantifully dendritic marked chalcedony. The Colorado 
«hales abound in aelenite crystals, septaria concretions and toftsilR. 

7. AfonAoften. The Ustht grvy limestone in thebluftn, wrA N»\\\cYv\oitm «k <i«»xc^%.Tv\«vi\.NJ>Scv^^"^««^. 
denmrkiUioD between the orown limestone of the uppeico8^mesA\iT«^«si^\Xi<&^«x\£k.^><i»x\)«t)iAsxciQa 
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Bristol. 
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Burlington. 
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Emporia. 

Americus. 
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Council Grove. 
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Junction City. 
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1887 
147ft 

€t 1288 
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liawrence and Southwestern B. B. 



Oi Lawrence. 
10 Clinton. 



13 
19 

27 
31 
32 



BelYoir. 

Richland. 

Ridgeway. 

Kinneys. 

Carbon Hill. 

Carbondale. 



14 C.U. Coal Mres. »" 
(< 

« 871 

*t 901 

it 

<i 
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« 1072 



16. Beaumont Summit of the " Flint Hills,** composed of a chertv member and the light buff 
limestones of the Permo-Carboniferons, forming a highland bench of the type of a monocline, pre- 
senting a somewhat abrupt eastern scarp and long gentle westerly slope. A conspicuous topographic 
feature at intervals across the central portion of the State to the Nebraska line. 

17. Wichita lies within the area occupied bv the heavy series of shaly deposits, to which the 

treat salines and salt beds, occurring in central Kansas, belong. These deposits underlie the "red 
eds " presumably of Triassic age, and are in conformable sequence with the underlying porous 
limestones and shales of the so-called Permo-Garboniferous. 

18. Winfield. Extensive quarries of even, thick, and thin-bedded limestone, affording fine 
building material and flagging in the vicinity. 

19. Scott City. Basin receives considerable drainage from the west. 

20. The line from La Gross follows the water-shecT south of the Smokv Hill, an elevated plain 
steadily increasing in altitude to nearly 4,0U0 feet on the west boundary of the State, and blanketed 
by Tertiary deposits. The Niobrara appears along the more deeplv eroded drainage channels 
flowing to the Smoky Hill, the exposures affording characteristic fossils. 

21. Louisburg. Natural gas wells, also near Somerset. 

22. The highlands west of Mankato are blanketed bv Tertiary deposits, the Cretaceous, 
Niobrara, appearing at intervals in the more deeply cut drainage cnannels. The latter deposits 
abound in characteristic fossils, vertebrates and mollusks. 

23. Paola. Natural gas found in drilled wells in vicinity, in considerable volume. 

24. La Cffg-M. Goal shaft, to workable vein in lower portion of Upper Goal measures. 

25. Pleaaanton. Goal shaft^ same coal mined at La Cygne. On mine creek, S. E. of the town, 
the ores of lead and sine occur m Upper Coal measures strata. Near the town a bituminous sand- 
stone affords flagging layers. 

26. Ft, Seott, Q(2A and mineral water developed in drilled wells. Associated with a thin coal 
which has been extensively worked by 8UTtaAes^tTVpv^Ti%\xi \.Yv^"^\.<i\.tivtv and south to Arcadia and 

.Malberrjr, occars an hydraul ic limestone, which iuTiviaYvea maA^tSaS^ tot Vxia xsAxvw^ai:X>»& ^l<&»cQAUt^ 
which is extensively eogaeed in at Ft. Scott. , ^ a x » x ' 

27. Fbr/infftan. In the vicinity, extensive cvuaTT\^a>^«>.^^>o^^^^\>««^^^Vs^^^«%^^^%«w^^^^ 
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<« 


285 


Lindsborg. 


tt lasa 


67 


Pierce Junction. 
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<« 


246 


Marquette. 


f 16. Permo-Carb. 
\ and Dakota. 


79 


Baker. 


M 


254 


Langley. 


18 a. Dakota. 
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28. Cherokee, Extensive mining operations carried on in the main coal of the Lower coal 
xnoasures, to the south and east as far as Stilson and Weir City. 

29. QcUena. Centre of an important mining district The ores of lead and zinc occurring 
abundantly, extensive works for the smelting of the former are located here, the sine ore being 
shipped to furnaces located on the coal belt, chiefly to Pittsburgh and Weir City and Rich HilL 

80. PUtsburoh. Centre of exteuBive cob\ m\vAnf^ o^x9^^fiXA «cA ^oi!^ voi^^ 
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EUinwoDd. 


18 a. Dakota. "" 


86 


NashTille. 


" 





AloUMm, fopekk A Buita^Fe It. B. 


fth. ADgiisU EitfiDBloa^Cbn. Alt. 


Southero Eanua DlTlaion. 


93 


Isabel. f Tertiary uplands. 








■VTriaasioin Valleys. 




Lawraoce, 


/ 14 0. Upper Coal>" 
1 Meaaurea. 


100 


SawjOT. 


IB. Tertiary. 




108 


Coatt. 




6 


Sibley. 




115 


Springvale. 




9 


Vinlnnd. 




124 


Belvidera. 


18 a. Dakota. 7 


16 


Baldwin. 




135 


Wilmore. 


•■ or Tertiory. 


20 


Norwood. 




144 


(Jold water. 


19. Tertiary. 


2e 


NorLh Ottawa. 




iS4 


Protection. 


16. Tiiaasic. 


27 


Ottawa. (Mania 




164 


Sitka. 






des Cygnes R,) 




170 


4ablaDd, 




~0 


Ottawa. 




178 
185 


Manning. 
EnglewDod. 


» 


4 
11 
14 

23 


Burlington Jnct. 
Home wood. 
Itansom Title. 
Williamsburg. 


« 


OMge OHy Extenalon. 




"^ 


Quenemo. 


f 14 0. Upper Coal 
\ MeaBurea. 


,',' 


6 


DeaTera. 




27 


wt"eriy: 




11 


Lyndon. 




33 


Hall'B Summit. 




20lOaBga City. 


io;6 


38 
46 


Sh»™e. 










Wichita BDil WeBtern aod EtngmBn, Pratt 


56 


Gtidley. 

Snuttiflm ffs 


D n" 


OWichiU. 


(16. Pernio-Car-'>»' 
1 boniferouB. 





RaoBas City. 


1 14o-rpperCoal'«» 
\ MeaaureB. 


3 College Green. 




13 


Holliday. 




I40oiidar<I. 




16 


Zarah. ' 




2(1 GardBQ Plain. 






Eliiabeth. 




26 Cheney. 




26 


Olathe. 




84MurdQck. 




36 


Gardner. 




45'Ki<ign,aii. 




40 


Edgerlon. 


" ■<■ 


66'Cali»ta. 




46 


WellBville. 




«3|NmDescali. 




60 






69lc«iro. 




57 


North Ottawa. 




SI^T"- 


lOlD 


58 


Ottawa, (MaraiB 
des Cygnes R.] 


". "* 


89Cuni80Q. 




62 


Burlington Jo. 




SejWellBfora. 




67 


Prinoalon. 




lOO.HaTiland. 




74 






lOQBreDham. 




78 


Scipio, 




110,GroBti!.burg. 




83 


Gamett. 




120lMullinvilte. 




91 


Welda. 




126 W. Li'e.KiowttCo 




99 
106 
130 
118 
127 
128 


Colony. 

Carlyle. 

lola, 

Humboldt. 

Chanuie. 

EoBtam Juct. 


.. IIBI 


HulchlHon Bad Kinsley Line. 
(Sontb of tha ArkBQBua KJver.) 


: :ii 





Hulcbison. 


( 15. Permo-Cftr-"" 
\ bontferouB. 


■ 10 


11 


Partridge. 




133 


Earlton. 




17 


AbbyTtlte. 




140 


Thayev. 




23 


Ple»na. 




14S 


Morahead. 




28 


Sylvia. 




ISeClierryyale. 




39 


Safford. 


18 a. DakoU ? 


166 Indepaodence. 
172 Crane. 




48 


St. John, 






65 


Dillwjn. 




178 Elk-City. 
18-5 Oak Vallej. 




€0 


MacksTille. 






67 
76 


» 




190 Longton. 
19a|Elk FalU. 


" Hi 


a 


Kinslv. 


tUl 


208 


Udine. 


\ u t.*X» 



AN AMERICAS GEOLOGICAL RAILWAY GUIDE. (KAN.) 



AtcIilKm, TopAlM and 8«ita Fv R. B. {{ 



ETioln. 
Orand Wummit, 
CatDbriilge, 
Torraiioe. 
Bui'ilen. 
Mew Salem. 

.Held, 

, field JuooL 
Kellogg. 
Oiford. 
Daltoii. 
Welllnglon. 



Chanulo, 
Eastern Junet. 
Vilas. 
Bsnedicr, 

Cojville. 

Toronto. 

QuinDT 

Virgil. 

Hilltop. 

M&diaoD. 



Wellington, 
lutb Haven, 



16. Permo-Carb. 



14o.Up.GoBlHre8." 



16. Fermo-Carb, 



8 Danville. 
i3 Cryatal. 



S29Me<licLae Lodge. 



Atoliliou, Topelin und Rants FsB.fi. 


BoutUem Kiia.-«H Di vis ion. 


Sis. 






AlUca. 




■M!^ 


Crisfie'd. 




:m 






™ 


Kiowa. 


" 



Cbaaute. i "14<;. Upper Co»l>i» 

1 M ensures. 
Eastern J unci. 



' 14 c. Uppw "» 
and 14 b. Lower 
. Coal MetkBtiree. 
' 14 b. Lower Coai 
Measures. 



Florence. 

DeGraff. 
Eldoraao. 
White. 

Gordon. 

DouglasB. 

Rook. 

S. W infield. 
Haokoey Sta. 
Arkanmia City. 



ArkitDaite OIC7 Btaoch. 



a Sedgwick Janot. 
Sedgwick. 
8 Hal^tead. 



M 



Sadgwick. 
Valley Center. 
North Wichitft. 
Wichita. 

1 Derby. 

MaWaae. 

Pdall. 

'■S. Winfield. '' 
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Atohlfon, T(»p«k» and S«nta Fe B. B. 

Sonthem KaiiMS DiTlslon. 
Ms. Caldwell Branch. Alt. 



6 
11 
17 
27 
81 
89 



MulTane. 

Belle Plaine 

Gioero 

Wellington. 

Perth. 

Corbin. 

CaldwelL 



{ 



16. Permo-Car-i«»« 
boniferous. 

1S09 
1S06 
1319 
ISOl 

iios 



M 
<« 
M 

M 



Atehiaon, Topeka A Santa Fe Ballzoad. s s 

Main Line. 



6 

7 

10 

18 

16 

17 

28 

26 

88 

40 

46 

61 

64 

66 

69 

62 

66 

78 

79 

84 

87 

98 

98 

101 

106^ 

112 

120 

127 

128 

184 

137 

189 

148 



Kansas City. 


1 1% c. up 
\ Measv 


Argentine. 


M 


Tomer. 


<« 


Morris. 


M 


Hollidaj. 


M 


Choteau. 


M 


WUder. 


<« 


Cedar Jonot 


M 


DeSoto. 


<« 


Endora. 


«« 


Lawrence. 


M 


Lake View. 


M 


Le Compton. 


«« 


Glendale. 


«< 


Grover. 


M 


Spencer. 


U 


Tecnmseh. 


M 


Topeka.< 


M 


Pauline. 


« 


Wakarusa. 


«« 


Carbondale. 


U 


Scranton. 


€( 


Burlingame. 


i< 


Peterton. 


« 


Osage City. 


« 


Barclay. 


« 


Reading. 


« 


Lang. 


M 


Emporia Janet 


« 


Emporia. 


« 


Phillips. 


<( 


Plymouth. 


*( 


StaffordYille. 


• « 


Ellinor. 


i( 



14 c. Upper Coal»*» 



748 
76S 

758 
764 
770 
778 
7»0 
811 
849 
828 
844 
• 49 

859 
860 
884 

1027 
946 

1072 
1099 
1048 
1065 
1075 
1169 
107S 

118S 
1132 
1128 
1185 
1140 
1154 



Ms. 



Atchison, Topeka and Santa Fe 
Railroad. 



Alt 



148 

162 

164 

162 

166 

178 

180 

184 

188 

194 

201 

211 

220 

227 

284 

289 

246 

268 

269 

266 

269 

276 

280 

286 

298 

299 

808 

818 

819 

826 

882 

841 

846 

862 

861 

868 

877 

887 

398 

400 

406 

412 

418 

426 

488 

440 

449 



14 0. 16. Per-i»»« 



Strong City. 


J 1« O. lO. 

\ mo-Carbon 


Eyans. 


(C 


Elmdale. 


« 


Clements. 


«« 


Cedar GroTC. 


«« 


Florence. 


« 


Homer's. 


« 


Peabody. 
Braddock. 


<• 


Walton. 


« 


Newton. 


« 


Halstead. 


M 


Burrton. 


<( 


Kent 


<« 


Hutchison. 


« 


Bath. 


<i 


Nickerson. 


« 


Sterling. 
Alden. 




Raymond. 
Clarendon. 


18 a. Dakota. 

<4 


Ellinwood. 


« 


Dartmouth. 


(« 


Great Bend. 


if 


Dundee. 


« 


Pawnee Rock. 


t( 


Lamed. 


(( 


Hamburg. 
Garfield. 


« 


Nettleton. 




Kinsley. 

Offerle. 

Bellefonte. 


19. Tertiary. 


Spearville. 
Wright 
Dodge City. 
Howell. 




Cimarron. 


t( 


Ingalls. 
CharleLtown. 




Pierceville. 


tt 


Mansfield. 


« 


Garden City. 
Sherlock. 




Deerfield. 


tt 


Lakin. 


(4 


Hartland. 


** 



119S 

IStT 
lS6f . 
1814 
1849 

issr 

X4S8 
188f 

1491 
15S4 

1591 
1988 

167S 
17S1 

1T8S 

1841 
18 98 
1989 
1991 

2069 
2119 

2]fa 

2291 
2999 
2449 

947S 
258S 

2614 



275r 

282r 
292» 
2989 
2999 

3047 



86. The portion of the line in Ck}Iorado is bv Mr. S. F. Emmons, (see Colorado chapter), and that 
from Trinidad to the end of the chapter, with the notes, was prepared by James Macfarlane, bat 
firom what anthority compiled, his notes do not m all cases indicate. 

] J. R. M 

87. The road rollows the valley bottom of the Arkansas rlvei^ underlying rocks are Cretaceoos. 

8. F. B. 

Futiblo. Niobrara limestone in R. R. cut north of town. Casts of Inoceramus. 

a F. S. 
IHnidad. Coal mines in Laramie. Sandstones capped by basalt. 8. F. E. 

Santa Fe, New Mexico is a very mountainous country with a large valley in the middle, in 
which is located the At Top. and Santa Fe Railroad. The valley is formed by the Rio del Norte, 
which follows ajgenentlly southern direction, at least 2,000 miles from the region of eternal snow to 
the almost tropioaJ oiJmato of the gulf; and only the lower end ol\V9k^^>^^>*V^'nv^^'^^'t^'^^^^»x^^^^*^ 
tite moath, Ib nsrlgable. The valley is generally about twenty in\\e« 'w\Ae, wvd\scvt^^T^^ ctv \Xv^ *»^ 
mnd wegt by monnudn ohaina aix or eight thousand feet hif^h, «nd notvYv ol ^Asavd. "^^ v«^ 'cnt x-hr^iSw^ 
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Ms. 



Atohlson, Top«ka and S»nta Fe 

RtttlroAd. Alt. 



468 
466 
470 
477 
486 
487 



491 

601 
616 
626 
687 
646 
662 
662 
671 

690 
606 
616 
628 
684 

679 
688 
599 
607 
616 
626 
643 
652 

668 

663 



662 
676 
679 
681 



Kendall. 

Majline. 

Syracuse. 

Medwaj. 

Cooledge. 

State Line.>s 

Colorado.*^ 

Holley*s.»^ 

Ghranada. 
Blackwell. 
Prowers. 
Caddoa. 
Hilton. 
Las Animas. 
Robinson. 
La Junta. 



CaUin. 

Nepesta. 

Boone. 

Baxter. 

Pueblo." 



Benton. 

Tempas. 

Iron Springs. 

Delhi. 

Thatcher. 

Tyrone. 

Holhne's. 

Trinidad." 

Starkville." 

Morley. 

New Mexico. 

Lansing. 
Raton. 
Dillon. 
Otero. 



18 b.Ft. Benton. 
« 

I* 

it 

"7 



tsis 

«tS9 



{ 



20. Quat. RiTer 
bottom. 

it 



« 

a 

« 

K 
W 

i< 
€1 

« 
« 



t4S6 

Sirs 

• 756 

at77 

SS54 
1977 

4044 

4914 
4S54 
4468 



18 b. Colorado. *«•» 



M 

<{ 
i( 
« 
it 
it 
C< 



18 d. Laramie. 
18. Lignitic 
Group. 



{ 



C( 



tt 



18. Cretaceous. 



<( 



4407 
4674 

5S»0 

6518 
6704 
6966 
6S81 

6746 



7068 
6620 
6454 
6877 



Ms. 



AtchlMm, T6p«ka and Santa Fe 

Ballroad. Alt 



692 
716 

786 

768 

766 

776 

780 
786 
792 

806 

816 
837 
841 

846 

849 

861 

869 

868 

868 
870 
881 
898 
902 
910 

918 

928 
931 
938 
948 
968 



MaxwelL 
Dorsey. 
Springer. 
Levy. 

Shoemaker. 

Watrous. 

Onaya. 

Azul. 

Las Vegai. 
Hot Springs. 

Bemal. 

San MigueL 

Pecos. 

Glorieta. 

Canoncito. 

Manzanares. 

Lamy. 

Santa Fe.*» 

Ortez. 

Los Cerrillos. 

Waldo. 

Wallace. 

Algodones. 

Bernalillo. 

Alameda. 

Albuquerque. 



41 



Isleta. 

A. &P. Junct.*a 

Los Lunas. 

Belen.*» 

Sabinal.** 



18. Cretaceous. «»" 



f* 5883 

c< 5766 

M 6 288 

18 Cretace- «"* 
ous No. 1. 

18. Cretace- «^" 
ous. 

« 8670 

M 6811 

« 6709 

14. Carbonifer-«»" 
ous. 

« 8019 

«< 

« 7418 

18. Cretace- M'* 
ous No. 1. 
1 14. Carbonifer-«»«» 
\ ous. 
18. Cretaceous**" 
No. 1. 

Lignitic 

Group. 



{ 
{ 



{ 



{ 



69sy 

8819 



M 

a 
it 
*t 
« 
« 



5804 
5146 

50B7 
50S1 
4919 



{Base 18. Cret.*«» 
Summits of 16. & 17. 
Jura Triass. alter'g. 

4881 



tt 



(( 



« 



4874 

4831 
47B4 

4741 



thousand) composed of igneous rocks, granite, sienite, diorite, basalt, etc. On the higher moantains 
excellent pine timber grows; on the lower, cedars and sometimes oak : in the valleys of the Rio 
Grande, mezquite. The general dryness of the climate and the aridity of tne soil will always confine 
agriculture to the yalleys, by well-managed systems of irrigation ; but water courses which contain 
running water throughout the year are very rare. There are, however, large tracts of lajod, too 
distant from water or too mountainous to be cultivated, which afford excellent pasture for millions 
of stock during the whole year, as horses, mules, cattle, sheep and goats, and no feeding in stable8 
in the winter is necessary. 

41*. Albuquerqtte. On the east are rugged granite mountains. The country about the place is 
well cultivated by means of irrigation. It is astonishing how soon this apparently sterile soil is 
changed into the more fertile by afSuence of water. 

42. Atlantie and Pacific Junction. For the sake of continuity, the railroad firom this point by the 
Needles to Mojave, is given in the chapter on California. 

43. Belen. Mountain bluffs reach the Rio del Norte, and consist of black amygdaloidal bftsalt^ 

44. Sabinal. This book is strictly a geological work and not botanical, iMit it is well to note the 
beginning here in going south of two of the prevailing plants. The so-called metquitSj now first 
makes its appearance. It is thorny like a locust, bears yellow flowers and long pods, with a pleasant 
sour taste, and the wood is compact and heavy. The mezquite is the most common tree on tne high 
plains of Mexico, and the pest of the country for travelers and forms the endless chaparral. 
Here it is but Ave or ten feet high, but in Mexico it is some times forty or fifty feet. 

The other new plant is the yucca^ resembling the palm tree with very fibrous, straight, pointed 
leaves. It ia often the only tree erowth visible \n the deBeTt« with its awkward branches terminated 
bvtafta of its rigid lance-shaped leaves impaTtmtt«kN?ft\Td.«ia^<i\.\»\>^^\»xi^^»ic».^. V.Vmax« a duster 
of white, bell-ahaped, numerous flowers haagVagAoNrntcommeVt '?i%\.^v«^^^ ^^^ Vwk\.\sA's^^ 
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Atehlaon, Topefca and Santa Fe • 
Ms. Railroad. Alt. 



981 


AlamiUo. *«»* 


994 


Socorro.** **•* 


1004 


4617 

San Antonio. 


1011 


Amy. *5i« 


1021 


San Maroial. 


1028 
1037 


Pope. 
Lava. 


1047 


Crocker. 


1059 
1067 


Engle. 
CuUer. 


1079 
1090 


Upham. 
Grama. 


1096 


Rincon, N.M.*« 




Tonuco. 


1128 


Bona Ana. 



' The plains are chief- 
ly 18. Cretaceous. 
The Mountains in 
partPaleozoic prob- 
ably Carboniferous 
limestones and in 
part eruptiye. 





4487 




4657 




4708 




4707 








4888 




4587 




4825 




4014 







t( 



8899 



Atchison, Topeka and Santa Fe 
Ms. Railroad. Alt. 



1128 

1140 
1148 
1152 
1161 
1172 



1096 
1101 
1110 
1134 
1142 
1149 
1166 
1173 
1180 
1197 



Las Cruces.'"^^ 

Mesquite. 
Lyndon. 
Anthony. 
Montoya.*' 
El Paso, Tex.*» 



Rincon, N. M. 

Hatch, N. M. 

Sellers. 

Florida. 

Coleman. 

Doming. «« 

Crawford. 

Hudson. 

White Water. 

SilverCity,N.M. 



{ 



The plains are chief- 
ly 18. Cret. TheMts. 
in partPaleozoic,etc. 



« 



881S 





7018 




877X • 








8718 




4014 




4488 




4498 




4484 




4858 


«4 


4887 



5771 



Near Santa Fe it is from two to three feet high, but the larger species in Northern Mexico grow as 
trees of several feet in diameter and forty or fifty feet in height. W. 

Mwftit or Prosopia gkmdulota of Gray and Torrey, is a shrub or tree with thorny branches and 
desiduous foliase, which is composed of thin and scattered leaflets, affording no protection from 
the heat. Its flowers are greenish rhite at first, and later yellow. The ripe pods are yellowish 
white, mottled with red, and the ripe beans are used for food by the Mexicans, and are eaten by 
animals. As fuel, the wood, both root and stem, is unsurpassed. The roots often afford much ftiel 
when there is hardly any stalk, branches, or foliage. Of roots there are two kinds, some of them 
spreading laterally, while others are yery lon^ top roots. Large mesquite trees indicate the pres- 
ence of water beneath. The mesquit fiourishes in Arizona, New Mexico, Texas, and Mexico, its 
northern limit being the 37th parallel or the southern boundaiy of Colorado and Utah. 

Db. v. Habvabd. U. S. a. in Am. Nat. 

46. Socorro, The mountains conisist principally of porphvritio rocks, with green trachyte. 

At Lopez^ six miles beyond Socorro, the mountains which* have generally been ten to twenty 
miles distant now approach, and the bluffs consist of brown, nodular sandstone ; south of this the 
hills are black basalt. 

46. Bincon. The Jornada del JIfturto, literally the day's journey of the dead man, which refers 
to an old tradition that the first traveler who attempted to cross it in one day perished on the way, 
was a part ot the old Santa Fe road, 90 miles in length without any water in the dry season. The 
circuirous course of the river, with rough mountains along side of it, rendered it necessary to resort 
to this awful Jornada. As to the Colorado Desert, see in the California chapter notes Nos. 24, 25, 29, 
90 and 31. 

47. Montoya, Organ Mountain. The eastern mountain chain has a very broken pointed 
basaltic appearance, and is called the Organ Mountain, from the resemblance of the basaltic 
columns of its terminus to thepipes of that instrument. 

48. El Poio, Note 13 on Texas. 

Thx DxsxBT FoBMATioir. To the traveler from the East, the desert country of the West and 
Southwest is surprising. The valley of the Mississippi, so called, lying between the Appalachian 
chain and the desert oorder of the Rocky Mountains, consists of each an expanse of fertile 
country, as can be found in one body, nowhere else on the face of the globe, producing all the 
flruits of^ the earth, including those found in every sone from the boreal regions to the tropics. 
The region west of the Mississippi Valley, and extending to the Coast Range of California on the 
contrary, is widely different, owing to the dryness of the climate and the presence of "alkalies** 
iiy urious to vegetation in extensive districts, and the physical structure of the surface formations 
often consisting of stratified pebbles and coarse sandy layers of great thickness. In these deep 
poms layers, rapidly absorbing the rain-fall, which is very small, leaving the surface an arid waste 
under a Duming sun we see one important cause, in many places, of the desert character of this 
region, covering a vast extent of the great Southwest. Except on the borders of streams scarcely 
anything exists deserving the name of vegetation. In the absence of irrigation. But there seems to 
be hope for most of these deserts, as in other arid localities population and the cultivation of the 
soil increases the amount of rain-fall, while irrigation from the streams and artesian wells deTclop 
wonderftil fertility from the soils of deserts. 
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Nebraska.''' 



GENERAL NOTES ON THE QEOLOQY OF NEBRASKA. 

1. A large number of the localities have been personally visited. For lines not traversed, 
careful consideration of published statements by Hay den, Meek, Aughey, and others, has been 
employed. 



2. The auatemary deposits may be grouped, in the order of formation, as follows : (a) Till or 
^rpical Boulaer Clay, with numerous striated pebbles and boulders from the north. It is usually 
yellow or blue and "jointed." (b) Red Clay, showing commonly a red color and always more or less 



piratified but otherwise resembling till, into which it passes below. It sometimes shows few, if any 
aebbles in its upper portion, (e) iToess, a homogeneous straticulate silt usually dull yellow or drab 
end commonly containing calcareous concretions, always cracked within, (d) A Red Loam, contain 
ing sometimes white, water-worn auarta pebbles. This deposit is found beyond the western limits of 
the till and red clay, underneath the Loess. It is frequently capped, as is also the Red Clay at some 
points, with a dark chocolate-colored earth, two to four feet thick, commonly called *' the old soil." 
Beds of gravel and sand occur irregularly in all quaternary deposits, except, perhaps, the Loess. In 
Knox county it is the prevailine drift deposit. The term drift is here used to indicate any deposit 
containing northern erratics referable to glacial origin. 

A volcanic ash stratum, evidently deposited in Quaternary times, is widely deposited in Knox, 
Cuming, Lancaster, Seward, and Furnas counties, ana along the Republican further west. 

3. The Tertiary Deposits are not satisfactorily determined, especially in portions of the State 
most traversed by railroads. Havden, Aughey, and others agree that the later Miocene,White River 
Group, and the Pliocene. Loup Fork Group, are both represented. But as they are oonformable, 
quite variable in composition, imperfectly exposed, and fossils are rare, they are easily confounded. 
Hence the formations given in the table are largely provisional. 

4. Another question in several cases is whether certain beds are Quaternary or Tertiary. 
Certain beds of silt or " silicious marl " do not clearly show whether they were deposited in Lake 
Cheyenne of the Pliocene age or in Lake Missouri, as we may call its successor or continuation in 
Quaternary times. 
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9 
19 
81 
43 
65 
65 

71 

75 
83 
92 
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115 
128 
186 
151 
166 
176 
182 
191 



Plattsmouth. 

Oreapolis. 

Concord. 

Louisville. 

Ashland.^ 

Waverly. 

Lincoln. ^ ^ * • 

Denton. 

Berks. 

Crete. 

Dorchester. < 

Friendville. 

Fairmont 

Grafton. 

Sutton. 

Harvard. 

Hastings. 

Kenesaw. 

Lowell. 

Fort Kearney. 

Kearney June. 



Loess, 14 c. Up. Carb. 
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18 a. Cret. Dakota Gr. 
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\ 19 c. Pliocene ? sand. 
18 b. Niobrara. i»«» 
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1678 
16S< 
1<9» 
1689 
1812 
1947 
2088 
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11 
15 
22 
36 
49 
63 
72 
86 
92 
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Lincoln.' ^i** 

Saltillo. 

Roca.» i2i» 

Hickman. 

Firth. 

Sterling. 

Tecumseh. 

Table Rock. 

Humboldt. 

Salem. 

Falls City. 

White Cloud. 

(Continued 



Loess, 18 a. Dakota Gr. 
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14 c. Up. Carb. 
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22 
34 
41 
47 
57 
75 
82 



Nebraska City. 
Dunbar. 10 
Syracuse.*® 
Palmyra. 
Bennetii 
Cheney's. 
Lincoln. ^i** 
Germant'n. l*** 
Seward. 



Till, Loess, 14 Cl.M.»*i 

ti II tt 10 61 

ti tt tt 10 66 

(t tt tt 1151 

tt tt tt 

tt tt tt 148 5 

Loess, 18a. Dak. Group 
Till, Loess, 18 Cret. 

It (( tt 144 5 



6. AeJUand. Fine exposure of Dakota sandstone a little east along the Platte. 

6. DoreMster. Six miles northwest, in bank of West Blue, a stratum of yolcanic ashes 1 to 6 
feet thick with drift abore and below. (See Note 2.) 

7. Sutton, (See General Notes.} 

8. lAneoln. Loess and Till found overlying all, the latter not conspicuous throughout this line. 

9. Boea. Fine quarries near station. 



• By Prof. J. E. Todd, oi Tabor College, Tabor, Iowa, Ksslfttaiil Qt^o\o^\%\.,Q^wi\vJ^\>\^^s^'5^a.0^.'s., 
Geological Survey- 



AN AMERICAN QEOLOGICAL RAILWAY QUIDE. (NEB.) 



CebraalLK Ralliraj U 



York. 
Brad aha w. 
Hampton. 



.Ilwaj- Division. 



2y Seward. 
42 Uljases. 
SO Garrisaii. 
56 David City. 
64 Bell wood. 
74 ColumbuB. 



le b. W. River, LoesB. 
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Oiford. 
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14 b. Coal MreB. ? 
■LoeBBindDrift.Uc 
. Up. Coal MrBB, ? ' ' 



-20 Drift and '2' 
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. Chalk Btone. 



TablB Rook. 

Pawnee. 

Birchard. 

Wjmore. 

Odell. 

Uiller. 

Eadicott. 

KeHWrBon. 

Reynolds. 

Hubbell. 

CbeBter. 

Harbine. 

Hardy. 

Guide Rock. 
Red Cload. 



Loess and Drift,"" 
18 a. Dakota Qranp. 






18h.Niobrftrft7" 
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Western. 
Tobias. 



Cheater. 

Stoddard. 

Hebron. 



) Loees, 18 a. Niob. 
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18 a. Dakota. '"> 
14 c. Upper Carb. 
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Haalinga. 

Ayr. 

- Hill. 

Cow lea. 

Amboy. 

Red Cloud. 

Inavalo. 

Riverton. 

Franklin. 

ningtMi. 
Naponee. 
Republican. 

Ojford, 
Arapaboe. 
Cambridge . 
■ -inola. 
McCook. 
Culbertson. 
Stratton, Neb. 
Benhleman. 
Haigler. 

Wray, CoL 



Loeaa. 19o."" 

Pliocene 7 oveTj,,, 

18 b. Niobrara."*' 
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Josepli Mid Western Railroad. Alt. 
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enville. 

irfield. 
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.venport. 

rleton. 
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" 1 1501 

« 18 08 
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Union Pacific RaUroad. 
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Lmore. 

Hard. 

iterloo. 

einont.^2 

aiberly. 
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buyler. 

ohland. 

lumbus. 

ckson. 

ver Creek. 
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ntral City. 

.apman's. 

and Island. 
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ood River. 
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)amey Juno. 

svenson. 

m Creek. 
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um Creek. 

.yote. 

illow Island. 

arren. 

ady Island. 

sPherson. 

>rth Platte. 

chols. 

ixter. 

»Bcoe. 
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g Spring. 
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•ownson. 
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2857 
2895 
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2920 
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8871 
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4095 
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Bennett. 

Antelope. 

Bushnell. 

Pine Bluffs. 

Tracy. 

Egbert. 

Hillsdale. 

Atkins. 

Archer. 

Cheyenne. 



19 b. White Riv. Tert'y 
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(( 
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n 
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(See Wyoming.) 



8069 



Omaha and Republican Talley Branch. 
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58 
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61 
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Valley. ii*» 

Clear Creek. 
Wahoo.i* 
Weston. 

Valparaiso. 

Raymond. 

Lincoln. 

Jamaica. 

Hanlon. 

Cortland. 

Piokrell. 

Beatrice. 

Blue Springs. 
Otoe Agency. 
Oketo. 
Marysville, Kan. 



Valparaiso. 

Brainard. 
David City. 
Risings. 
Shelby. 
Osceola. 



1597 



90<Strom8burg. 
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r Loess, 19c. Plio-i"» 

\ cene sand and clay. 
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Drift,? Loess. i««7 
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Omaha, Niobrara and Black Hills Branch. 
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15 
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36 
41 
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81 
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Norfolk. 

Munson. 

Madison. 

Humphreys. 

Platte Center. 

Lost Creek. 

Columbus. 



Lost Creek. 

Genoa. 

St Edwards. 

Albion. 



Genoa. 
Fullerton. 
Cedar Rapids. 



Till,Loess,19Tert.i««« 
Loess, 19 c. Plioc. i«95 
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« 
« 

« 



Alluvium, " 
« « 

"Loess" 
Loess, 19b.W.R.?i»B« 

" 19c.Plioc.?Ti««* 
(( *f it 

it ^ <( 



? 
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1585 
1650 
1587 
1500 
1458 

1500 
1584 
1666 



Fremont. Verv fine exposures of Till, Red Clay. Old Soil and Loess in bluff south of tlie 
2 to 6 miles southwest. A high terrace extends along north of the Platte from Kearney to 
at. 

Bog^rt. Fort Benton exposed 6 to 8 miles south near Linwood and Skull Greek. 

WiMoo. Od weat bank of an old valley of the Platie. 
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12 Pierce. 
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CovingtoD. 
Dakota City. 
Cobum June. 
Hubbard. 



Bancroft. 
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Colorado. 
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GEOLOGICAL FORMATIONS IN COLORADO. 



20. Quaternary. 



)9. Tertiary. 



o 
o 
o 

C8 



- 



18 d. Lararnie (Ligniticof Hayden.) 



18 c. Fox Hills. 
18 b. Colorado. 
18 a. Dalcota. 



Fort Pierre. 
Niobrara. 
Fort Benton. 



17. Jurassic. 



16. Triasslc. 



14. Carboniferous. 



14 c. Upp.CLMres. 

14 b. Weber Qrlts. 

14 a. Low. Carbon- 
iferous. 



5-7 Silurian. 



2. Cambrian. 



I. Archaean. 



GEOLOGY OF COLORADO. 

Certain broad general features of the geology of Colorado are comparatiTely simple and, owing 
to the climatic conditions of the region which leave the rock exposures reratiyely unobecorec^ 
can be easily recognized by the geological tourist. The details of structure for any particular 
region are, on the other hand, as a rule extremely complicated and have only been worked out 
over limited areas. Even were they Aillv known it would not be practicable to explain them 
in the restricted space of the present guide. The notes given above, therefore, must be un- 
derstood as only indicating these broad and easily recognizable features. In some few cases, 
moreover, ^the country has not been visited since the respective railroads have been built, 
and in such cases the geological indications given may not be strictly applicable to the 
actual location of the eiven railroad station; in other cases there may still oe some doubt 
as to the exact subdivision of a geological formation which is exposed at a given point. It 
is believed, however, that such cases are sufficiently explained by the accompanying notes 
to avoid leading the observer into any serious error. Tne Hayden atlas of Colorado gives a 
most excellent idea of the general distribution of geological formations throughout the state 
whenever these notes differ thereArom it is because li^r and more detailed studies have 
enabled the writer to make such later corrections, as would naturally be called for in a work 
of so general a character as that necessarily was. 

Gknkral SmueTuiic. 

In physical structore this region may be divided into a mountain area and plain 
B which border it both on the east and west sides. The plain areas and 
many of the broad valleys, included within the mountain axet^ ^lov^t. %\\^^ «a ^ tqN!^ ^x^ 
•xpoAores td MeBOMoio. jgenenUy Cretaceous, strata, or oi oy^iVTVxi^'tvt^Naar} >m^ «i«i(^«t ^v 
wbieb nuty be completely obsoored by later QoatemaTy devoaVU. Axk. >i^'^ TDAxa^wcGL %:c^Ai. ^so^ 
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the other hand are found the original Arcbeean rooks, which form the base of all the deposits, and 
some considerable areas of upturned Palesozoio beas, and of eruptive rooks. Along the im- 
mediate flanks of the mountains, especially on the east flank of the Colorado or Front 
Range, the upturned Mesozoio strata often form firinging reefs, popularly called '^Hogback'* 
ridges, approximately parallel with the shore line of the sea in which they were orig^inally 
deposited. Large areas of Aroheean rocks have undoubtedly never been entirely submerged 
since Archaean times, and everywhere, where erosion has gone deep enough, they are exposed 
as the base rock. 

While the view of earlier geologists that the time of principal uplift in this region wis 
at the close of the Cretaceous still nolds good, evidence has recently been found in local 
nonconformities, of subsidenoe and elevation both previous and subsequent to this period. 

Archaean Formations. 
These consist of granite, granite-gneiss, micaceous and homblendic gneisses and 
amphibolites. The granite is sometimes found as an immense central mass upon which 
the more distinctly stratified members of the formation are apparently resting ; again 
as distinctly eruptive or intxiisive masses penetrating these meqibers, and still i^gain as 
a constituent part of them, sharing in their bedded structure. Granite has never yet beei 
found in Colorado i)enetrating later formations than the Archsaan, although some 
later eruptives have so crystalline a structure that they might on hasty examin- 
ation be considered to be granite. Granite-gneiss is the name given to a very 
common development among these rocks in which, while the component miner- 
als are foliated, the rocks nave still the massive structure of granite. The true gneis- 
ses vary firom the extreme micaceous to the extreme homblendic type, and th^ amphibolites 
are massive rocks composed almost exclusively of hornblende. Less crystalline rocks than 
the above, if present, are very rare, and as yet no limestones whatever have been found 
among these rocks. For one who wishes to make a study of this oldest knovm geological 
formation, which presumably represents the first rock crust of the globe, no better fielacan 
be found than is afforded by the many deep canon exposures of Colorado. 

Paucozoic Formations. 

These are much thinner in Colorado than in Nevada or in the Eastern states. The 
Cambrian which is the lowest formation found in contact with the Archsean consists of a few 
hundred feet of sacoharodial quartzites, generally white, and passing up into shaly and more 
.or less calcareous beds carrying fossils of the Upper Cambrian. A still lower unconform- 
able series of beds, about ten thousand feet in thickness and later than the Archaean, has 
been observed by the writer at a single locality in the state but not on the line of any rail- 
road. Above the Cambrian are a few hundred feet of light colored siliceous limestones, of- 
ten magnesian, sometimes greenish or pinkish in color, whose fauna corresponds to that of the 
Pogonip, or SUurtan limestone of Nevada. 

The Devonian is apparently wanting in Colorado, as the beds found immediately overly- 
ing the above, generally a blue gray limestone or dolomite, carry lower Carboniferous fos- 
sils. There is some evidence of a nonconformity by erosion in the upper part of 
the Silurian which would explain the local absence of Devonian formations. The Oarhoniferotu for- 
mation has a greater aggregate thickness than all the other Paleeozoic formations combined. 
The lower Blue limestone | above mentioned is generally succeeded by black shales and these 
by a very considerable thickness, amounting to two or three thousand feet, of sandstones 
and conglomerates with subordinate beds of black shale and limestone, locally known as 
the Weber Grits. Thin beds of impure anthracite are sometimes found in the lower part of 
this formation. Its prevailing colors are gray or red. The upi>er part of the Carbon- 
iferous formation is of similar constitution, generally with an increasing proportion of calcar- 
eous beds and of coarse red sandstones, which are often difScult to distinguish from the imme- 
diately overlying red sandstones of the Trias. Gypsum is found in these unper beds. No 
unquestionably Permian fauna has yet been found in Colorado. 

Mksozoic Formations. 

The Trias is represented by a series of coarse red sandstones and conglomerates, the form* 
er often strikingly crossbedded, which are everywhere prominent by their brilliazkt coloring. 
Organic remains are apparently almost; entirely wanting in these beds, for which reason it is 
impossible to draw a definite dividing line between this and the proceeding or succeeding forma- 
tion. 

The Jura consists of a grav or buff sandstone at base, often crossbedded, succeeded by 
shales of variegated colors, with lenticular secretions of limestone which sometimes form a 
distinct and prominent bed. This formation is locally well defined by both moUusoan and 
vertebrate remains. 

The Oretaeeotu is the most important of the Mesozoic formations and is subdivided into fonr 
members. The Dakota at the base is characteristically a heavy bedded sandstone or quarts- 
ite, carrying a peculiar conglomerate bed at its base. The formation also includes some beds 
of shale, and on the eastern slopes of the mountains carries beds of remarkable pure fire 
clay. The Colorado next above is essentially a clay formation, its clays being black when 
freshly opened and bleaching upon exposure; its topography hence is quite characteristio. 
It generally carries a bed of light colored limestone, wnich is known as the Niobrara lime- 
stone, being characteristio of the sub-division of that name formerly made by Dr. Hayden. 
The p^x HUU and Laramie sub-divisions which succeed consist of alternating friable sandstones and 
clays, and are only distinguishable from each other by their molluscan remains, which in 
the former are marine, in the latter brackish, or fresh water. The Laramie formation has 
been formerly considered Tertiary by some geologists on account of its fauna, but later in- 
vestigations have shown it to be more properly the closing member of the Cretaceous fr<»n a 
paleontological point of view, while its stratigraphical relations have always associated it with 
the Cretaceous. It is the coal-bearing formation of the West, most all the known ooal depoiiis 
whose horizon haa been accurately determined Yvvrixi^ \>«<bu io\)ca\ \n Vm\q>\ii^ to tt. while of 
those not yet thoroughly studied some have \)een, pto^rtaotVVj %a%\«aa^^^ 'Qckfe ^Q«.i5SiS>su 
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TcRTiARY Formations. 
There are many detached remnants of fresh water Tertiary formations in Colorado, the 
«]ation8 of which to each other have not yet been thoroughly worked out, nor in most 
lases hate their ages been satisfiEkctoriljy determined. In the above notes therefore they have 
lot been assigned to any definite subdivision, and the local names are given only when they 
fe sufficiently known to Justify it 

Quaternary Formations. 
These' have likewise not been subdivided, though it is evident that there were several 
Ustinct periods of deposit. They have been indicated in the notes only where they so ob- 
icure the underlying formations that the latter can be determined either not at all or only 
rith Gonaiderabie uncertainty. 

Cruftivk Rocks. 
These form a most important feature in the geology of Colorado. In the Archeean rooks 
^ey occur as narrow dikes of porphyry, diorite and diabase. In the Palsaozoio and Mesozoic forma- 
ions are laccolitio masses and immense intrusive sheets of prophyry, porphyrite and diorite whose 
principal time of eruption was just preceding and subsequent to the Post Cretaceous upheav- 
itl. Among later Tertiary and recent eruptive rocks are found hornblende and hypersthene an- 
iesites, basalts, rhyolites and less frequently trachytes. The larger areas of recent surfiEUie 
lows are found in the southwestern part of the State. Here are extensive bedded masses 
>f breccia, formerly considered trachytic but probably in large part, if not entirely, ande- 
sitio. 

MlNKRALS. 

Colorado is exceptionally rich in rare and precious minerals. The best known locality is 
in the ArchsBan area around Pike's Peak, extending west as far as Florissant and north to 
Platte Mountain. Here are found very fine topaz, amazon-stone, zircon and phenacite crys- 
tals and a very complete series of cryolite minerals, nitherto known only in Greenland. Boul- 
ler county is famous for its great variety of Telluride minerals, many new to science. Topaz 
is also found in the Arkansas valley, in druses in the rhyolite of Mathrop and Chalk Mountain, 
ussociated in the former locality with fine clear garnets. A great variety of silver, copper 
uid bismuth minerals have been obtained from various mining districts. The San Juan and 
Blk Mountains offer a most attractive field for the mineralogical explorer and have already 
yielded many new and .rare mineral species. 

Precious Metals. 

In the value of its product of precious metals Colorado ranks first among the States. Its 
average annual product may be estimated in round numbers at four million dollars in ^old and 
sixteen millions in silver (coining value). Of this value the single district of Leadville pro- 
duces more than halt In other metals its most important products have been lead and 
copper, amounting in a single year to 70,000 tons of the former metal and a thousand tons 
of toe latter. Its ores present every variety of mineralogical composition, but that which 
produces the greatest i^gregate value is argentiferous galena and its secondary products. 

In geological distribution the ores are as diversified as in their mineralogical constitution. 
In the Archeean are found the Telluride ores of Boulder County, the auriferous pyrites of 
Gilpin County, the argentiferous ealena and other silver minerals of Clear Creek and Hall's 
Valley, and deposits in in the Wet Mountain valley, the Mosquito, Sawatch and other ranges. Ores 
have been extracted from the Cambrian and Silurian in the Mosquito Range, at Red ClifTat Ouray 
and possibly at other localities. From the Lower i Carboniferous limestone is derived most of 
the ore of Leadville, of Red Clif^ Aspen, Monarch, Ouray and other mining districts. At the 
Ten Mile district and in various parts of the Elk Mountains and San Juan Mountains ores 
are obtained from the upper horizons of the Carboniferous. Some of the ores from the vi- 
cinity of Breckenridge and of the San Juan region come from Tria^sic horizons, while 
those in the vicinity of Irwin. Gunnison County, and probably of several other regions not 
yet examined, are found in Cretaceous rocks. While eruptive bodies in some form are an 
almost invariaole accompaniment of the valuable concentrations of ore in Colorado, the ore 
itself is rather more frequently found in the associated sedimentary rocks, especially when 
the latter are calcareous. Important deposits are found, however, in the eruptive rocks them- 
selves, notablv in the San Juan region, in Summit District, Rio Grande County and in Wet 
Mountain Valley, (Rosita and Silver Cliff); moreover the so-called fissure veins in the Arch- 
eean are sometimes only mineralized dikes of eruptive rock. 

Coal and Iron. 

Although the development of these more usefhl minerals is still in its Inf incy, amount- 
ing to a million and a quarter tons of the former, and 26,000 tons of the latter, the natural resources 
of the State are most extensive. The coal horizons surround the mountains on every 
side and penetrate many of the interior vallevs, while many deposits of iron ore have al- 
ready been discovered, although the industrial conditions h .ve not yet developed a very ac- 
tlTo search. 

Seentry. Colorado presents several types of scenerv, each in its way of great interest. On 
the east are the great ireeless plains, sloping iraperceptibly towards the Mississippi valley. Their 
soil is naturally rich, but, owing to the slight rainfall, only that portion which can be irri- 
niAed is available for agriculture, the balance being utilized as pasturage for cattle and sheep. 
Facing the plains is the Colorado or Front Range, whose trend is nearly north and south 
and whioh is cut by the deep cafions of draining mountain streams, utilized bv the various 
railroads which reach the interior. Back of this are a series of mountain vallevs, the prin- 
cipal of whioh are the Wet Mountain Valley, San Luis Park, South Park. Middle Park and 
North Park; all but the last of these are penetrated or traversed by railroads. Weet of 
these is a second series of mountain ranges forming the gen^TeA Wnok ol %\%^«.\K^x^. Vcvc!r«\^ wi^ 
the Park Banare, but which ia Jess regular in structure ttittn t\v^ CoXot^Aq ^"8isx%«v» <^V^q^*^ 
the Soatb Park it ia split into two ranges, the Mosquito au^i tYv^ «>aw«.\ft^,V3 ^^Jaa ^^«^ 
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. longitudinal valley of the Upper Arkansas River. West of these two systems of elevation stretches 
the Mesa region of the basin of the Colorado river, characterized by its intricate net- 
work of deep, narrow cafions out through soft horisontal strata, which findd its naost striking 
development beyond the boundaries of the state, in Utah and Arizona. Detached moon* 
tain masses stretch out on the western flanks of the ranges above mentioned into this pla* 
teau region. Of these the most important are the San Juan Mountains and the Elk Moon- 
tains, on the south and north of the Gunnison River respectively^ which are largely composed 
of eruptive rocks, and some smaller masses such as the Sierra La Sal, etc., wnicn apparent- 
ly owe their elevation entirely to eruptive action. Types of the varied scenery of tneset*- 
nous regions can be seen firom the railroad itself, but a fieur better knowledge is obtained by 
short excursions which can be readily made from various central points. 

From D&nver excursions may be made 1st to Estes Park, 76 miles north, (two hours by 
rail and four hours by stage) a most beautiful mountain valley in the granite mountains, sod 
the onlv one to whicn the name " Park,** as it is understood outside or Colorado, is properly 
applicable. A good hotel and various ranche boardins houses afford accommodations to tiie 
tourist and a great variety of excursions may be made on horseback or in wagon. Long's 
Peak, the most precipitous in the Colorado Range, can be easilv ascended on foot by those whose 
nerves are sufficiently steady. The air is dry, cool, yet mild, and peculiarly nealthftil. Its 
elevation is about 8,000 feet. 

2nd. Bv rail to Boulder and tnence by wagon or on horseback to the fiamous Tellaride 
mines of Boulder County. 

3rd. By rail past the volcanic mesas of Gtolden, up Clear Creek Cation to the mines of 
Central City and by Idaho Springs (thermal baths) to Greorgetown;: from Graymont^ the ter- 
minus, it is an easy two-hours' walk or rids to the summit of Gray's Peak. 

4tn. By rail to Morrison^upturned Mesozoic strata, carrying gypsum and remains of At- 
lanta saurus. 

6th. By the Denver and South Park Railroad up the Platte cafion to the South Psrk. 
Thence either across Mount Guyot to Breckenridge. and up the Ten-Mile valley to Leadvill^ 
or southwest across South Park to Buena Vista in the Arkansas Valley, and over the 8s- 
watch Range, by the Alpine Pass, to Pitkin and Gunnison. 

6th. By the Jenver and Rio Grande to Palmer Lake (summer hotel and pleasme 

Sounds) on the divide between the South Platte and the Arkansas rivers and close to the 
3t hills of the Colorado Range. 

The metallurgist will be re^d by a visit to the Argo (oopi)er) and Grant (lead) smelt- 
ing works on the outskirts of Denver. 

From Colorado Springa (excellent hotel— **The Antlers"). By carriage or rail (four miles) 
to Manitou, the fJEushionable summer resort of Colorado. Many hotels. Iron and soda (effer- 
vescent) springR. Caverns in the Silurian limestone. Ute Falln (granite). Garden^ of the Gods 
(upturned red sandstones). Glen Eyrie (residence of General Palmer), with pictnre$>que gorge 
in Archeean and Camhriui just back of the house. Ascent of Pike's Peak (station of the 
U. S. Signal Service on the summit) can be made in a day either on foot or on horseback. 
Drive across Ute Pass to Manitou Park, a pretty mountain valley containing a remnant of 
Cambrian and Silurian strata, deposited in a bay of the original Archaean land mass, which 
have escaped erosion. Near Cheyenne Mountain are found *the rare cryolite minerals, and 
south of Manitou near Florissant amazon stone, topaz and phenacite. 

The projected Midland Railroad (broad gauge) star4ing Irom Colorado Springs will cross 
the Ute Pass, traverse the lower part of South Park, crossing the Mosquito Range (Palso- 
zoic and Archeean) to Leadville, and thence across the Sawatch Range (Archeean) to Aspen (silver 
ores in lower Carboniferous limestone) on the Roaring Fork of Grand River. 

Pu^lo is of more importance as an industrial centre, than from a picturesque point of view. To 
it are tributary the Cafion City coal fields, and those worked by the Atchison, Topeka A Sante Fe 
R. R., and the Denver & Rio Grande Railway in the vicinity of Trinidad and El More, while the 
various interior railroad lines centering here communicate with the principal mining districts of the 
state. Two large lead smelting works and one Bessemer plant are already established in its imme- 
diate vicinity. 

From Pueblo railroad lines run south, southwest, west, north and east Souths the Atchison, 
Topeka & Santa Fe leads to New Mexico, and the southern overland route. Southtoest^ the D. ft B. 
G. Railway crosses the La Veta pass Just north of the Spanish Peaks and south of Blanca Peak, into 
the broad alluvial valley of San Luis Park. From Alamosa a branch follows up the Rio Grande river 
to Waffon Wheel Gap, now a favorite summer resort ; another branch runs south jiown the same river 
into New Mexico; while the main line crosses a low range of eruptive rocks resting on Archi^ 

Sast the Toltec gorge, and then crossing the Cretaceous ana Tertlarv plains of the basm of the San 
uan River to Durango (coal mines and smelting works), penetrates the San Juan Mountains through 
the magnificent gorge of the Amimas, having its present terminus at Silverton in Baker's Tm, 
This is the centre oithe boldest and most precipitous mountain mass in Colorado, as well as of many 
important mining districts. The Alpine climber will here find many untried peaks to test his 
prowess ; the geologist many problems to solve, and the mineralogist an endless variety of mineral 
si)ecies to be aetermined. 

Wtsttoard, The main artery of the D. & R. G. Railway reaches the mountains at Cafion City 

(State Penitentiary, Hot Springs and bath. Soda Springs, Lead smelting works. Limestone quarries, 

and petroleum wells in the countnr around). From here a branch runs southwest through the na^ 

row gorge of Grape Creek to Wet Mountain valley and the mines of Silver Clift. The m& line fot 

lows up the Arkansas river through the magnificent cafion, known as the Royal Gorge, and thronsh 

minor valleys cutting across the north end of the Sangre de Cristo range and the south end of the 

Mosquito Range to Salida at the junction of the South Arlcansas with the main stream. From SaHd» 

the original line follows the fine north and south valley of the Upper Arkansas, carved mainly out 

of Archsen granite, to Leadville, the great silver mining centre. From Leadville the beautifhl Twin 

Lakes, formed by the damming up by terminal moraines of a mountain stream issuing ftom 

a deep gorge in the Sawatch Range, can be reached in a drive of \6 miles. A good macadamised road 

leads aerosB the Arkansas valley (six miieaV to Soda a]ptV[i^,«.\.\^^ tc»\,Q\ ^^\nv\.'^«M&5c«^ <u^ 

feet). Beyond Leadville, branches of the D. &B..Qt. ttsAVw«y CiToeaXJnfe ^Tj^soL^^XsliL ^acAJ^Sc^ ^^tfc 
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north, one descending Eagle River to the mining tovm of Red Cliff, the other the Ten-Mile river to 
the Middle Park, each valley being extremely precipitous and picturesaue. 

From Salida again, the present main line goes westward, past Poncho Springs (Thermal baths), 
sending off a short branch to the northwest to the Monarch mining district, and southward across 
Poncho Pass into the San Luis Valley and the iron mines at Hot Springs. The main line crosses the 
south end of the Sawatch range by the Marshall Pass and follows the Gunnison river down to the 
Utah boundary line. From Gunnison City (LaVeta Hotel) a branch runs north to Crested Butte, a 
good centre for visiting the wild and beautiful scenery of the Elk Mountains, and the mines of an- 
thracite and bituminous coal, of silver, copper and lead. The forest growth and vegetation is gen- 
erally more luxuriant on t^ese western slopes than on the east flanks of the mountains. Below 
Gunnison the railroad passes part way through the cafion of the Gunnison (known as the Black 
cafion) and then diverges to the south into the Uncompaghre valley. From Montrose in this valley 
the San Juan mountains may be reached by stage by way of Ouray, probably the most picturesquely 
situated town in the state. Further westward the country assumes the somewhat monotonous but 
striking appearance characteristic of the Colorado plateau resloo. 
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1. Derw^ to Wheatland. The road follows Platte Valley bottom, and edges of benches formed 
of Denver Tertiary underlain by Laramie Cretaceous. 

2. Platte CaHon, 16. 17, 18 a., 18 b. Hog back ridges of Cretaceous sandstones and Jurassic lime* 
stones. Sections from Ft. Benton to Trias, inclusive, from a point one mile east to a point one bsll 
mile west of station. 

5. Deanshury, Granite gneiss and ampYiibo\\V»6. x. *. ^v.* ax ^ t -.. ^.^-v . ul. 

4. South Platte to Oroston'a, Massive ted gNkml© tY«o\x%\LO\i\.\JtA& ^^A\a.^^.\i^\ws^«&aSGQL\«^EP^^ 







COLORADO. 






808 


Union Paolfic Ballway. 


Union Pacific Railway. 




Ha. Greeley, Salt Lake and Pacific Branch. Alt. 


Ms. Kansas Dirision. 


Alt 





Denyer. 


'20. Quaternary 
oyer Denver 




Continued firo 


m Kansas. 








Tertiary. 


420 


Wallace, Kansas. 








2 


Jersey. 


«( 


429 


Eagle Tail, «• 


18 d. 


Laramie. 


8454 


7 


Hatchery. 


« 


440 


Monotony, " 




«i 


8774 


14 


Henderson. 


« 


452 


Arapahoe.** 




(( 


4006 


19 


Brighton. 


18 d. Laramie. 


462 


Cheyenne Wells. 




tt 


4277 


26 


Lupton. 


« 


472 


First View. 




u 




«5 


Platteville. 


« 


487 


Kit Carson. 




tt 


4S8t 


41 


Hautes. 


« 


499 


Wild Horse. 




tt 


448f 


46 


La Salle. 


tt 


510 


Aroya. 




tt 


4648 


48 


Eyans. 


f 20. Quaternary*' *» 
\ Biyer Bottom. 


528 


Mirage. 




tt 


4841 


584 


Hugo. 




tt 


5050 


62 


Greeley. 


« 


546 


Ijake. 




tt 




64 


Windsor. 


(1 


562 


Cedar Point. 




tt 


5711 


76 


Fort Collins. 


18 c. Fox Hills. *8i6 


566 


Godfrey. 




tt 


5608 


80 


La Porte. 


18 d. Colorado. *<>«» 


577 


Agate. 




tt 


6488 


91 


Stout.* » 


1°{?) 


595 
607 
617 


Byers. 
Bennett. 
Box Elder. 




tt 
tt 
n 


5808 


Boulder Gafion Branch. 


5688 





Boulder. 


18 0. Fox Hills. 6*08 






V V « W 


4 

6 

7 
9 


Oredel. 
Crisman. 
Gold Hill. 
Sugar Loaf. 


1. Archaean.** 

u 
it 
ti 


629 
687 
639 


Magnolia.** 

Jersey.** 

Denyer. 


f20. 


tt 

Quaternary 
Grayels. 

tt 5X75 


18 


Sunset Branch. 


« 




1 







readily on exposure to the atmosphere, in part resisting disintegration and making handsome 
building stone. Quarries near Bufmlo Station. 

6. S8tahrook-—Orant. Granite gneiss, schists (some amphibolites) and gray granite. 

6. Webster. Branch Valley leads to Geneva district and Hall Valley mines. Bismuth silver ores. 

7. Hooster— Kenosha. Gray granite and some eruptives. 

8. Como, Ck>al mines west of town. At Hamilton, higher up Tarryall Creek, are abandoned gold 
placers. Here was the first discovery of gold in Colorado west of the Colorado range. 

9. Boreas. Mt. Guyot to the east, almost entirely made up of eruptive rocks, with a few caught 
up fragments of sedimentary beds. 

10. drgentin6—M(iyo. The beds are much disturbed and probably faulted on the slopes of the 
range toward Blue River valley, and the horisons have not been deteVmined with certainty. 
The sandstones on the lower slopes probably l^elong to the Dakota, and the black clays higher up 
may be Colorado. 

11. Breekenrtdger^Diekey, Road follows yalley of Blue River. Rich gold placers have been 
washed in this and tributary valleys. 

12. Cfurtain— Birds JE^e. On the east side of the narrow valley of Ten Mile Creek which the 
R. R. ascends, the steep slopes of the Mosauito Range furnish excellent exposures of Archaean 
rocks. White veins ofpegmatite and dark bands of nomblendic schists stand out prominently in 
the generally light^colored mass of granite-gneiss. About three miles above Wheeler the R. R. 
crosses the Mosquito fault, and passes from Archsean into Upper Carboniferous and intrusive 
porphyry. 

13. Alicante. The Mosquito fault crosses the Arkansas valley in a north and south direction 
about tangent to the curve or loop of the railroad. By its displacement the Archeean rocks forming 
the high mountains to the east have been lifted up and brought into juxtaposition with Upper 
CSarboniferous and Triassic strata on the west. 

14. LeadviUe. Silver mines in Carboniferous limestone. Gold placers in gulches. 

15. Ftiirplay, Quarternary gravels which have been washed for gold. 

16. Platte Mvosr. Salt Springs and gypsum deposits west of here. 

17. Nathrop, Ridge east of station, rnyolite carrying topaz. 

18. Pitkin, Ridge of Palsaozoic limestones to the northwest. 

19. Louisville. Fault in R. R. cut one half mile south. In opposition are seen the coal s.s. at 
base of Laramie, and the shales and iron-stones above the sandstone. 

20. Ralston. Basalt breaking through the Cretaceous formations in hill to the west. 

21. GoUUn. Table topped ridges to south and east formed of Denver Tertiary beds, capped and 
protected Arom erosion by now of basaltic lava. Hogback ridges of Dakota sandstone, carrying fire 
clay to the west. Coal mines in vertical beds of Laramie sandstone. See 22. 

22. The road crosses vertical outcrop of Laramie and Dakota Cretaceous and of Triassic Red 
beds before entering the Archaean. Excellent fire clay found in the Dakota, north of Golden. 

28. Granite, granite-gneiss and schists. 

21. Gold mines in granite-gneiss often associated with porphyry dikes. Main ore is auriferous 
pyrites. Treated in amalgamating mills. 

2S. €^m)rgetou^n. Silver mines mainly in granite-gneiss and intrusive porphyry. Main ore 
argentiferous galena, pyrite and sulphides of silver. Oiemo«tV>f Xx««.XA^V\i«csx<«^msi%^<:i^&Si^>^^ 
bemg dresved aod concentrated here. 
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18 0. Fox Hills. 



I>«nTer and Bio Grande Railway. 

Denrer and Leadrille Line. 



2 

4 

8 

11 

17 

25 
29 
88 
85 
89 
48 
47 
52 
56 
58 
62 
67 
71 
75 



84 

89 

94 

96 

106 

112 



Denver. 

Bumham. 

N. 0. Crossing. 

Petersburg. 

Littleton. 

Acequia.' ' 

Sedalia.<« 

Plateau. 

Castle Rock. >• 

Douglas. 

Glade.«o 

Larkspur. 

Greenland.*^ 

Palmer Lake.^' 

Monument. 

Borst's. 

Husted's.^* 

Edgerton. 

Pike View.** 

Colorado 

Springs.*' 

Widefield. 

Fountain. 
Butte. *« 
Wigwam. 
Pinon. 
Cactus. 



{ 



20. Quaternary, 
over Denver •**• 
Tertiary 



« 



<« 



{ 



a 

«( 5tS0 

19. Monument ^^^* 
Creek 

Tertiary. 



« 

« 6X98 

it 

tt 6 515 

« 6649 

« 6 8 9« 

u 

M 6958 

« 6811 

(( 
« 

18 d. Laramie 

5970 

'20. Valley Quater- 
nary over 55 J y 

Colorado 
Cretaceous. 

(( 5508 

7846 



{ 



« 



« 



« 



w 



5016 



Denver and JEUo Grande Railway. 

Ms. Denver and Leedvllle Line-^CSm: lit. 



120 Pueblo.* » 
124 Goodnight 

180 Meadow.* s 

185 Swallow. 
140 CarUsle. 
148 Beayer.** 
144 Thompson. 
158 Florence.so 
157 Reno.8i 

161 Cafion Citj.ss 

162 Cafion Junction. 
165 Gorge.* » 

171 Parkdale-s* 

176 Spike Buck.** 

186 Texas Creek. »« 

198 Cotopaxie.s7 

199 Vallio. 

205 Howards. >s 
207 Badger. s» 

215 Cleora. 

217 Salida.«o 

224 Brown's Cafion. 

225 Harp. 

226 Hecla Junction. 

284 Nathrop.«i 

289 Midway. 

242 Buena Vista. <> 

248 Domick. 
246 Americus. 

250 Riverside. 

255 Pine Creek. 
259 Granite. «» 
261 Twin Lakes. 

265 Hayden. 

270 Crystal Lake. 

273 Malta. 

274 Eilers.«* 
277 LeadviUe.«* 



{ 



18 b. Colorado. *••» 
18 b. Colorado *'•• 
Cretaceous. 

<« 47tl 

ti 

« 
« 

18 c. Fox Hills. 
18 b. Colorado •*" 
Limestone. 
1. ArchsBan. s*i> 



{ 



{ 

1. 
1. 
1. 

1 
{ 
{ 
{ 



« 



17. and 18 a. Juia 
and Dakota »"* 
Cretaoeoos. 
1. ArohsBan. 
1. Gneiss. <im 

1. Red Granite. <*•« 
20. Quaternary tod 
Tertiary beds <"< 

oyer Arohnan. 
20. Quaternary^** 

over Archaean. 

14 a. Upper Carbon- 

iferons. «»*» 

20. Quatemaiy<*** 

over ArohsBan. 

7611 



« 



1. Archaean. 
<« 

20. Qatemary '•t> 
over Archaean. 
1. Arohnan. ^••^ 

20. Quaternary**** 
over ArchsBan. 

(( 8ltl 

1, ArchsBan •»»• 
Granite. 

« 8718 
« 8988 

« 9005 

r20. Arkansas »i** 
\ Valley Quaternary. 

(( 9811 

« 9851 

20. Quaternary. »*»• 

(( 10178 



26. Oraymont. Ascent of Gray*8 Peak easily made in a few honrs. 

27. Big Springs— La Salle. The railroad follows the bottom of the South Platte Birer. Th« 
country adjoining is formed of Upper Greiaceoas beds overlaid on the north by Miocene Tertiary. 

28. Platteville— Denver. The pltiin country trarersed is underlaid by Lsuramie Cretaceoofl 
covered by qaatemarv gravels ana loess, and in some parts by remnants of Denver Tertiary. 

29. PlaUeviUe. Directly west is Long's Peak (U, 271 ft.), at the southern end of the beantiftil 
valley of Estes Park ; it is the highest and finest mountain in this portion of Colorado. 

30. Ccml minea. 



COLORADO. 



805 



I>eiiTer and Bio 

Ms. Denrer and 



€f]rande Ballway. 

Ogden Line. Alt 



217 

221 



SaUda.«» 
Ponoha Junct«* 



226 0tto.«« 

228 Mears Jnnotion. 

280 Shirley. 

236 Gra/s.« » 

242MarshaIl's.«« 

245 HiUden. 

246Shaman8.<9 

250 Chester. 

254 Buxton. 

1*59 Sargent 

264 Elks. 

267 Crookton. 

271 Doyle. 

272Bonita.»o 

278Parlin.»i 

284 Mounds. 

290 Gunnison.* « 

296 Ridge way. 

802 Kezar. 

809 Cebolla.** 

816 Sapinero.** 

822 Curecante. 

829 Crystal Creek.'* 



{ 



f 20. Quaternary 7 028 

) over Archaean. 
19. Tertiary »*•» 
Lake beds. 
1. Archaean. 
Andesite. 

M 8654 

1. Archaean Granite. 

Andesite. 

1. Gneiss. 

Eruptive Rocks. 



« 



1. Archaean. 



« 



831 
836 
343 



Cimarron. »• 
Cerro Summit '^ 
Cedar Creek. 



853|Montrose.»« 



Eruptive Rocks. 

1. Archaean. 
« 

20. Quaternary. 

1. Archaean. 
« 

M 

« 
(( 
(( 

f Fox Hills 

\ Sandstone. 



« 



{ 



18 b. Colorado 
Clays. 



C( 



8466 



8085 

7928 

7658 

7409 
7880 
7228 
7052 
6869 
6874 



6728 
5771 



Denver and Bio Omnde BaUway. 

Ms. Denver and Ogden Line —Oon, 



Alt. 



364 
374 
376 
892 
399 
409 
412 
426 
433 
439 
446 
452 
457 
463 
474 
479 



Colorow.** 

Delta. 

Escalante. 

Dominguez. 

Bridgeport. 

Eahnab. 

White Water. 

Grand Junct 

Roan.»o 

Fruitvale. 

Crevasse. 

Shale. 

Excelsior. 

Acheron.^' 

West Water."! 

Cottonwood. 

Continued 



20. Quaternary. 



it 
a 
<i 
it 

€t 
€t 
M 
« 
« 
€t 
€t 

u 
« 



4947 
4814 
4771 
4727 
4649 
4685 
4561 
4509 



4578 
4895 



in Utah. 



Denver and Silverton Line. 



121 
129 
134 
141 
147 
151 
164 
176 
181 

191 

199 
202 
1206 



Bessemer.* ^ 

San Carlos. 

Greenhorn. 

Salt Creek. 

Granero's. 

Huerfano. 

Apache. 

Walsen's.'® 

Wahatoya. 

La Veta. 

Ojo. 

MuleShoe.8a 

VetaPass.«» 



18 b. Colorado. -*»»! 

« 4911 

« 8J0 76 

« 5441 

« 

« 565f 

M 5917 

18 d. Laramie. «i«» 

18 a. Dakota. «*«« 
14. Carbonifer- »oo« 
ous Beds. 

« 8167 

« 8781 



{ 



31. Morrison. Remains of Atlanosaurus found in Jura— Trias (red beds) Just above town 
resting on Archaean Gypsum deposits. 

32. Stout. Gypsum deposits found in Triassic rocks. 

33. Numerous dikes of porphyry and dlorlte traversing the granite and schists. Mines of gold 
and silver. In the former a most interesting series of telluride minerals. 

34. Arapahoe — Magnolia. The outlines of the formations on this plain area are still somewhat 
uncertain: tftey are undoubtedly Cretaceous, however, with a varying cover of Quaternary. 

35. Underlaid by Denver Tertiary. 

36. Argo. Large smelting works using the Augustine Ziervogel process for the separation of 
silver from copper. 

37. Acequxa. High line canal crosses Plum Creek. 

38. Sedalia. Wild Cat Buttes to the west show folding of Monument Creek beds. Plateau 
capped by Monument Creek Tertiary. 

39. CasUe Rock. Table topped hills to the east, capped by pink rhyolitic tufa, extensively 
used as building stone in Denver. 

40. Olade* Dawson's Butte to west. 

41. Greenland. White knoll of Tertiary to west, known as Casa Blanca. 

42. Palmer Lake, m Tertiary covers upturned edges of Mesozoic and PalsBozoio strata and abuts 
against Archtean foot-hills. 

43. Husteda. In the distance to the west are some tall monuments, characteristic of the 
formation. 

41. Pike View. On the line between Monument Greek and Laramie formations. 
4.5. Colorado Springs. Fine view of Pike's Peak. Manitou, a summer resort where the actual 
f ";»ring3 are situated, lies four miles west, in a recess at the foot of the mountains. 

46. Butte. Road follows the bottom of the Fontaine-qui-bouille, or Fountain Creek, named by 
t!ie Canadian trappers Arom the effervescent springs at its source. 

47. Pueblo, Isiobrara limestone carrying casts of Inoceramus in railroad cut north of town. 

48. Meadow. Bluffs capped by lime8t<>ne. 

49. Beaver, Prominent outcrops of Niobrara limestone along Bluffs on either side of railroad. 

60. Ftorenee. Oil Wells. Branch to CMfion City coal fields to south. 

61. Peno. Laramie beds capping cliffs to north. 

62. Cahnn Citff. Road crosses upturned edges of Dakota sandstone. Jura and Trias— latter 
capped by later horizontal beds. Effervescent spring in Dakota hog back north of road^ and 
Sot Spring on Boath near contact of Archoan. 
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Denver and Rio Gmnde Hallway. 

Ms. Denver and Silrerton Line.— dim. Alt. 



208 
213 
219 
226 

288 

247 
250 
265 

279 

289 

298 

808 

809 
817 
821 
829 
881 
884 
888 
848 
848 
852 
862 
865 
872 
876 
885 



Blanca.** 
Placer.** 
Trinchera.'* 
Garland. 

Baldy. 

Hayes. 
Alamosa. 
La Jara. 

Artonito.'^ 

Lava. 

Big Horn. 

Sublette. 

Toltec." 

Osier. 

Los Pines. 

Cumbres. 

Coxo. 

Cresco. 

Lobato. 

Chama. 

Willow Creek. 

Azotea. 

Monero.** 

Amargo.®® 

Dulce.'i 

Navajo.'* 

Juanita.'* 



{ 



14. Carboniferous 
Beds. 
20. Quaternary. •»«» 
r20. Quaternary* o»« 
\ over Arohnan. 

M 7914 

20. Alluvial »»" 
deposits in the 
San Luis Valley. 



{ 



« 

« 



7SS4 
75t7 

20. Quaternary »•«« 
Gravels. 

« t446 

Basaltic «ooo 

Tufa. 
Andesitic •"» 
Creoeia. 

« 9441 

M 9616 

M 9616 

If 9998 

M 9781 
M 
l< 

M 7841 

•t. 7710 

U 7701 

18 0. Fox Hills. »«»« 

l( 698 7 

U 6 78 7 

« 6 6 6 6 

« 6 819 



I>enTer and Rio Grande Railway. 

Ms. Denver and Silvcrton Line. — Con, Alt. 



894!Carraoas.^« 



402 

405 
409 
412 
415 
417 

424 

480 
438 
436 
444 

447 

460 
452 

457 

459 
461 

468 

477 

481 
489 

495 



Arbole8.«» 

Siding No. 22.«« 
V allege. 
Solidad. 
Serape. 
LaBoca.'^ 

Ignacio. 

Silla. 
Colina. 
Florida. 
Bocea. 
Carbon.* <> 

Durango.'* 
Animas. 0' 

Home Ranch. 

Trimble.ioo 
Hermosa.^* 

Rockwood.*oi 

Cascade. 

Needleton. 
Elk Park.ioa 

Silverton. 



j 18 c. Fox «"i 
\ HiUs. 

19. Tertiary »•" 
Sandstones 
and Shales. 



{ 



it 
U 
tt 



8800 
6I5S 

6810 



{ 



20. Quaternary. 
19. Tertiary «*" 
Sandstones 
and Shales. 

M 6858 

U 8718 

18 d. Laramie. <•» 
Fox Hills. 

18 b. Colorado**" 
Clays. 

18 d. Dakota **>* 
Sandstones. 

14 o. Upper Car- 
boniferous. 

14 b. Weber Grits.**" 
1. Arohs&an Red 

Granite. 
1. Granite GneiBS 
and Schists, f'** 

(I 8118 

8781 



{ 
{ 



« 



{ 



20. Quaternary**** 
Valley. 



63. Qorgt, The Archcean in the Roval Gorge consists of gneiss and schists with intnuive 
masses of red granite and smaii dikes of diabase. 

64. ParkdaU. This valley was one of the ancient bays in the original Arohsean land mass. 
66. Gneiss and amphibolite traversed by red granite. 

66. 2'excui Creek. At head of valley to north are horizontal beds of eruptive rocks (andesitet). 

67. Cotopaxi, Eruptive rock on high hill to north. Carboniferoas to the south of VaJIio. 

68. Hovoarde. High peaks of the Bangre de Christo range to the south. 

69. Badger. A continuous descending series of upturned Pateozoio beds, somewhat faolted, 
and resting on Archaean is crossed from here to Cleora. 

60. Salida. Tertiary beds on west side of vaJley. Andesite hills east of town. 

61. Northrop, Ridges of Rhyolite Just above station. Rock carries Crystals of garnet and 
topaz. 

62. Buena Vitta. Fine view of the high peaks of the Sawatch Range. Mt. Harvard (14,876 ft.) 
the' northermost, then Mt. Yale (14,187); to south of west, Mts. Princeton (14,196), MtAntero 
(14,246), and Mt Shavano (14,239). 

63. Oranite. On the west side of the valley are many important gold placers. Twin Lakes, 
beautiftil sheets of water held by terminal moraines, at the north of hake Creek, a few miles west 
of railroad. (Good mountain hotel, trout fishing, etc) Remarkably well defined moraines on 
either side of lakes. 

64. EUere—LeadviUe, Road rises Arom Arkansas valley over mesa of lake beds covered bj 
re-arranged moraine material. Above Leadville are argentiferous lead deposits in Carboniferoas 
limestone. 

66. Poneha Junetion, Line of Archaean opposite Spring hotel. 

66. Otto. Some Andesite on the east side. 

67. Oray'e, Andesite at mile post 237. 

68. MarshalPa, Hills around are largely Archeean. 

69. iShaman's. Eruptive on the south and at sign of station. 

70. Bonitti, At Bonita are Cretaceous rocks resting on Archeean— -eroded. At 273JS to 274.5 an 
eroded anticlinal gives a wider outcrop to the Archeean. 

7L Parlin. Cretaceous on hills to north. Probably eruptives to south capped Iqr Cretaceous 
beds and eruptirea, 

72, ffunnison. Eruptive cliffs (AndeaVte^ on ^est KiiaLT\oTV>Qww*.. 
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I>enTer and Bio Grande Bailway. 

Ms. Manitou Branch. Alt. 


I>enTer and Bio Grande Bailway. 

Ms. Monarch Branch. AM* 


76 Colorado Spr'gs. 
78 Colorado City. 

81Manitou.»9« 


18 d. Laramie. »»7o 
18. Colorado. 'o^* 
rll Carbonifer.««»2 
\ ous Limestones. 


217 
221 

228 

236 
288 


SaUda.«o 
Ponoha. 

Maysville. 

Garfield."! 
Monarch. 


20. Quaternary. »o«« 

« 746S 

f 19. Tertiary »"• 
1 Lake Beds. 

« A 1 


Silver Cliff Branch. 


1. Archaean 




Cafion City. 

Cation Junct. 
Marsh.io* 
Soda Springs. 

Westaiff."* 


ISa. &b. Col-»»" 
• orado Limestone & 
^ Dakota Sandstone. 
1. Archaean. 

•I 6 1 2 5 
M 6828 

f 20. Quaternary *•*« 
\ over Archaean. 


Eagle River Branch. 


161 

168 
172 
177 

194 


277 

273 
279 
282 

283 

294 

300 


Leadville. 

Malta. 
Keildar. 
Crane's Park.*" 

Tennessee Pass. 

Eagle Park.ii« 

Red CUff"* 


(20. Quaternary 
\ Lake Beds, 
f 20. Arkansas •»»» 
\ Valley Quaternary. 

« 994S 

rl. Archcean ioo»» 
\ Granite. 


San Luis Branch. 


« 


217 
228 
281 

247 


Salida. 
Mears Junct. 
Ponoha Pass. 

Villa Grove. 
HotSprings.io« 


20. Quaternary. »•«• 
Andesite. •*»* 
1. Archjpan. "^s 

f 20. Quaternary *»«» 
\ of San Luis Valley. 

? 14. Carboniferous(?) 

\ Limestone. 


f20. Quaternary* 20 » 
\ Valley Bottom. 
?2b. Cambrian »•*» 
\ Quartzite. 


Blue River Branch. 


255 


277 

282 
290 
294 
296 

802 

809 
313 


Leadville. 

Birds Eye. 
Fremont Pass.ii* 
Robinson. 
Kokomo. 

Wheelers. 

Frisco. 
Dillon. 


(20. Quaternary 101 78 
\ Lake Beds. 


Crested Butte Branch. 


14 b. &Porphyry . i o 1 6 r 
14 b. Weber Grits. 


217 

290 
801 
812 
818 


Salida. 

Gunnison.** 
Almontio* 

Jack's Cabin. 
CrestedButte.i** 


f20. Quaternary' 02 « 
\ over Archaean. 

M 7 6 5 8 

1. Archaean. 

18 c. FoxHilU. 8««* 

18 c. Laramie. •■•» 


14 C.& Porphyry. 108 49 
14c. &Porphyry.io«of 

r20. QuatemaryO»»» 
\ over Archaean. 

<• 9064 
« 8851 






Del Norte Branch.i09 


El More Branch. 


260 
268 
281 
297 
811 


Alamosa. 

Henry. 

Del Norte. 
South Park.i 10 

Wagon Wheel 
Gap. 


20. Quaternary '5 24 

M 7888 
« 8166 

/Eruptive »*«* 
\ Cliffs. 


120 
170 
180 
190 
199 
206 


Pueblo. 
Cuchara. 
Santa Clara. 
Apishapa. 
Chicosa. 
El Moro.ii« 


18 b. Colorado. *«•» 

M 5921 
IC 

« 6187 
« 6 9 6 

18 d. Laramie. ««5T 



76. 
76. 

77. 
78. 



73. Ctholla. Large deposits of magnetite occur in the valley of Cebollo Creek. Capping of 
Cretaceous sandstone and andesite to north. 

74. iSSapinero. Archsean capped by Cretaceous and eruptive rocks. Cliffs of granite and gneiss. 
Crystal Oreek. Arctieean capped by Dakota sandstone. 
Cimarron. At contact of Arcnsean fault ^ine. 
Cerro SummiL Archsean traversed by eruptive dike to north. 
Montrote. Stage line from here south to Ouray (36 ms.), which is beautiftilly situated 

in an amphitheatre at the head of the Uncompaghre, almost entirely surrounded by high peaks 
of the San Juan Mountains. Panoramic view of these mountains seen from higher points on the 
railroad. 

79. Colerouh—Aeheron, Road follows in general valley bottom, ridges around formed of Creta- 
ceous beds, sometimes capped by lavas. 

80. Roan. Roan or Book Cliffs to the north. 
Bestemer, Steel works of Colorado Coal and Iron Company. 

Mule Shoe, Spanish Peaks to south, porphyry breaking through Carboniferous strata. 
Veta Pate. Red sandstone shales. 
Blanca. Gray sandstones. 
(Quaternary rests on Carboniferous strata. Archsean exposed on railroad cut below. Mag* 

netite mines five miles north of station. 

86. Trinehera. Blanca Peak to the south is the highest peak in Colorado, (14,464 ft.) 
Mainly the debris of eruptive rocks, basalt and andesite. 

ToUee. Tolteo gorge is cut through Archsean rocks which underlie the eruptlves. 
Monero. Coal mines in sandstones. 

Amarffo. Stage to Pagosa Springs (Hot Sulphur), beautiful natural pools Inab^nidotthA 
Ban Juan river, formerly held in high repute among the \nd\«xi« lot >Jcv^\t w«»^J«^ vs«««^ . ^vw 

9L DtUee. Narrow vertical dikes of basfldt, OTOBaVnfL aau^Vnift ^VraXa» vii.^ 5^Ki^Q;^<i^ti^xsa^^ 
atone walla on the aurtace. 



81. 
82. 
83. 
84. 
86. 



87. 
88. 
89. 
90. 
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BnrHngtan and 


BUfltoorl Biver i 


I>enTer, Tazas and Gnlf Raflroad. 


Ifa. BailroAd. Alt 


Ms. Formerly Denver A New Orleaos. Alt. 


400 


Eoklej. 


20. Quaternary. «»»» 






( 20. Quaternary 


489 


Akron. 


U 4666 




Denver. 


over Denver 


452 


Pinneo. 


l( 






I Tertiary. 


468 


Bru8h.iiT 


t* 4266 


.4 


Melvin. 


f 19. Monument 
\ Creek Tertiary. 


472 


Fort Morgan. 


M 4600 


487 


Corona. 


« 4547 


28 


Parkers. 


« 


604 


Roggen. 


M 


80 


Bellevue. 


« 


521 


Hudsen. 


<l 4996 


89 


Elizabeth. 


u 






f 20. Quaternary* !»• 


47 


Cameron. 


t« 


644 


Derby. 


over Denver 


52 


Elbert. 


t€ 






I Tertiary. 


58 


Sidney. 


« 


651 


Denver. 


« 6175 


64 
72 


Easton. 
Granger. 


€i 


DenTer, Utah and Paolflo Railroad. 1 1 * 


tt 


Narrow 


T Gauge. 


78 
81 

90 

87 


Bierstadt. 
Manitou Juno. 


£^ A • A • 




Denver. 


f 20. Quaternary over 
\ Denver Tertiary. 


w OSlll 





Colorado Sp'gs. 


18 d. 89^« 




Franceville Juc. 


18 d. Laramie. 


1 


Argo. 


« 


94 


Fountain. 


As on D. & R. G. »»" 


17 


Baker. 


18 d. Laramie. 


99 


Little Buttes. 


ti 5646 


21 


Erie. 


« 


106 


Wigwam. 


« 6811 


28 


Mitchell. 


M 


112 


Pinon. 


U 5016 


84 


Longmont.ii* 


18 b. Colorado. 


118 


Cactus. 


« 4851 


45 


Lyon8.i>« 


16. Trias. 


112 


Pueblo. 


« 4661 



92. Navmo, Quarry of building stone used in new capitol at Denver. 

93. JtMntta. Junction of San Juan River. 

94. Cbrroeot.' Cretaceous rooks dip down to west and are sucoeeded horicontaL 

95. Arbolea. Tertiary beds. 

96. Siding No. 22. Junction of Piedra Biver. 

97. La Boca. Valley of Los Pinos River. 

98. Durango. Coal mines and smelting works. Colorado Cretaceous clays, capped by Fox 
Hill sandstones. 

99. From Animas to Hermosa the cliffs on either side of the valley show an excellent section 
from the Cretaceous down to the Middle Carboniferous. 

100. TYimbU. Thermal bath establishment 

101. RoekwoodU In the goree of the Animas river is some of the boldest Alpine scenery in the 
Rocky Mountains. Especially fine are the Needle peaks to the east. 

102. Blk Park, At entrance to gorge below are Cambrian quartzites and Silurian limestoDes 
resting on Archsean. Mountains around capped by great thickness of andesitic Breccia, often 
highly altered and mineralyzed. 

103. Manitou, Good section of Carboniferous and Silurian limestones and Cambrian quartzites 
resting on Archeean seen in Williams Cafion. Cave is in Silurian limestone. Ute Falls are in the 
Archsean Just below the Palseozoic beds. In Glen Eyrie the red sandstone (Trias), by faulting 
or nonconformity, comes in contact with the Cambrian quartzite which rests directly on the 
Archsean. Garden of the Gods — Trias. 

104. Marsh. Some dark eruptive dikes seen traversing the Archsean schists. 
Flat hills of Rhyolite at Silver Cliff. 
Brown hematite mines of the Colorado Coal and Iron Co. 
Almont. Archoean capped by Sandstones of Jura and Dakota Cretaceous. 
Crested Butte, Mines of bituminous coal in hills southwest of town. 

either side State Creek valley. 

109. Road follows alluvial deposits of Rio Grande river. 

Wagon Wheel Gap. Andesitic breccia. 

Oarfield. Archsean on west, Carboniferous and Silurian on east. 

Crane's Park. Cambrian quartzite resting on Archsean. 

Eagle Park. Valley cut partly in Archsean, partly in overlying Palseozoic rocks. 

Red Cliff. Archsean cut just below town. On either side cliffs of Cambrian, Silurian and 
Carboniferous beds. 

116. Fremont Pass. Archsean forms mountains east of Mosquito fault. 

El Moro. Coal mines and coke ovens. 

Plains country underlain by Cretaceous beds, either Laramie or Fox Hills. 

Distances and stationn on this line given apiiroximately. 

Lofujmont. Red sandstone quarries. Flagging and building stone. 

Lyons, Stage starts from here for Estes Park, twenty-two miles. 

Sierra La SaU High isolated peak to south. 



105. 
106. 
107. 
108. 



110. 
111. 
112. 
113. 
114. 



116. 
117. 
118. 
119. 
120. 
121. 



Anthracite on 
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Wyomix^, Utah, Nevada and Idaho.* 



LIST OF CEOLOCICAL FORMATIONS IN THESE TERRITORIES, 

In the region of the Union Pacific and Central Pacific RaUroads, 



GsNKBAL Table. 


Wyoming. 


Utah. 


Nevada. 


20. Quaternary. 


20. Quaternary. 


20. Up. Quatern'y. 
20. Lower Quat'y. 


20. Up. Quatern'y. 


19 0. Pliocene. 

19 b. Miocene. 
« 

19 a. Eocene. 


19 c. Niobrara. 

19 b. White River. 
19 a. Bridger. 
19 a. Creen River. 
19a.Vermill'nCk. 


19 c. Humboldt. 

19 a. Bridger. 
19 a. Creen River. 
19 a.Vermill'nCk. 


19 c. Humboldt. 
19 b. Truckee. 

19 a. Qreen River. 


18. Cretaceous. 
« 

« 


18 d. Laramiea 
I8c. FoxHiii.* 
18 b. Colorado. 
18 a. Dakota. 


18 d. Laramie. 
l8#.Fox Hiil. 
18 b. Colorado. 
18 a. Dakota. 


No Cre- 
taceous 

in 
Nevada. 


17. Jurassic. 


17. Jurassic. 


17. Jurassic. 


17. Jurassic. 


16. Triassic. 
« 


16. Red Beds. 


16. Red Beds. 


16. Star Peak. 
16. Koipato. 


14. Carboniferous. 
« 


14 Coal Measures. 


14-15. Perm. Carb. 
14 c. Up. CI. Mres. 
14 b. Weber Quart. 
14 a. Low. CI. Mres. 


14 c. Up. CI. Mres. 
14 b. Weber Quart. 
14 a. Low. CI. Mres. 


18. Sub-Carbonif's. 
« 




13. Sub-Carbonifs. 


13. Sub-Carbonifs. 
Diamona Pk. Quart. 


9-11. Devonian. 


» 


9-11 Nevada 1. s. 
Ogden Quartzite. 


9-11. White Pine Sh'ie. 
Nevada Limestone. 


6-7. Silurian. 
« 




5-7. Ute Limestone. 


5-7 Lone Mt. 1. s. 
Eureka Quartzite. 
Pogonip Limestone. 


2-4. Cambrian. 
(1 

u 
it 
u 




2-4. Cambrian. 


2-4. Hamburg Shale. 
HambVg Limestone. 
Secret Canon Sh'ie. 
Prospect Mt. 1. s. 
" " Quart. 


1. Archjsan. 


1 b. Huronian. 
1 a. Laurentian. 


1 b. Huronian. 
1 a. Laurentiana 


1. Archaean. 



*The Table of Formations and the main line of the Union and Central Pacific Railroads, the 
Utah and Nortliem Division, the Eureka and Palisade» and Virginia and Truckee Railroads are bv 
Mr. Arnold Hague, Geolosist, United States Geological Survey. Mr. G. E. Gilbert, U. S*. Geologist, 
fiimlshes the lines in XJtah and Mr. John B. Hastings, M. E.. of Ketchum^ Idaho^ and Prot G« E« 
Bailey of Rapid City, 8, Dakota^ have noted the lines gWen vmaoi \.Y^%Vs «a\^\^^\:i. 
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Wyoming. 


Utah. 


Ua. nman Pacifia BbllToad. Alt. 


D»l(.nF.oll 


So Ruilroad. 


iii8,B^h¥6l[,"Neb^ 


19 c. Kiobrara,Pro'De. 


Mb. 0»k 


MUd. Alt. 


473" " 


fine BluffB, ffy. 






IBft-Ver-atk. ••<| 


484 


Egbert. 




968Wa9<itoh.i« 




4a6 


Uilladale. 




977 Castle Rook. 




608 


Archer. 




993 Echo. 




eiB 


Chejenue," 




1009 Weber." 


14b.Lr. C'lMa. "" 


623 


Haiard. 




102 


Devil's Gate.!* 


1, Archaean. 


681 


Otlo. 




1026 UinU." 


20. Quaternary, •"« 


636 


GniDite Canon.' 


la. Lauren'n. '"» 


1082lo,rdBn."> 




642 


Buford. 














649 


Sherman.* 

HarBBy. 

Had ButtflB.'"' 


17 Juraaaio & Triaa. 


Ceatral Pb 




659 
604 


10 


Ogden." 
BonneTille. 


20. Quaternary. '"' 


670 


Fort Bandera. 


18 a. Dak., Cratace's. 


24 


Corinne. 




673 


Laramie CU7. 




43 


Hue Creek. 


14 a. Lr. C'l Ms. *"■ 


681 
686 


Howell. 
Wyoming. "'» 


18 b. Colo., Cretac's. 


63 
78 


. romontory. 


20. Quaternary. *"' 


699 


Cooper's Lake. 




94 Kelton. 




608 


Lookout. 




llS;Mat1in.i' 


Baaall. »»<' 


616 


Mieer. 




ia4;Terraoe. 


20. Quaternary. •>'• 


636 


Rock Creek. 




184 6oTine. 




640 


Aurora.* 


17 Jurassic. 


147|Lucin. 




64S 


Medicine Bow. 


18 b. Colo., Cret, "" 










657 
668 


Carbon.* "" 
Percy.' 
Edeon. 

Walootl's. "•* 
Fort Steele. 


18 d. Laramie, Cret. 
18 c. Foi HiU, Cret. 


Nevada. 


6S2 
C90 




696 


167 


Montello. 


20. Quaternary. '">" 


711 






188 


Toanc. 


IBo-Humb't, "" 


724 


Separation. 


18 d. Laramie, Cret. 


193 


Pequo. 




739 


CreHlon. 




196 


Otego. 


19 a. Green R. E'oes*. 


764 


Waah-a-kle. 


19 a. Ver'n Ck. 


205 




20. Quaternary. "" 


764 


Rod Desert. 




210 


Moors. 


14 0. Upper C'l Ms. 


779 


Table Rock. 




220 


Wells," 


20. Quaternary. "" 


787 


Bitter Creek. 




227 


Tulaaco. 




781 


Black Buttea. 


18 d. Laramie, Cret. 


252 


Halleck. 




801 


HaUville. 




257 


Peko. 




807 


Pt. of Rooks.' 




266 


OEino.>a 




818 


Salt WelU. 


20. Quaternary. "" 


275 


Elko." 




626 


Baiter." "" 


18 d. Laramie, Cret. 


287 


Moleen." 




832 


Rook Springa.'" 




299 


Carlin. 




8*7 


GreanRiTOr.'^ 


19 a. QreeoR. "" 


308 


Palisade." 


Rhyolite. "" 


860 


Bryan. »'" 


19 a. Bridger, Bocane. 


320 


Be-o-wa-we. 


20. QuaUmary. *•" 


878 


Granger. 


.. 


S36 






888 


Ch'rch Buttee.!" 




347 


Argents,. 




90S 


Carter. 




360 


Battle Mount'n. 




916 


Brideer. "•' 


19 a. Ver'n Ck. E'm. 


379 


Stone Houao. 


«" •• [ofatal'n. 


980 




19 a. Green Riv. E'ne. 


394 


Ir.n Point. *'" 


16. Trias., t« the wes'd 


939 


Aspen. 


18 c. Foi Hill, Cret. 


i08 


OoUonda. 


Rhyolite. *»" 



> latter reitlns oacoi 



m Cheyenne, the NIobiuaPlloa 



. Sharmui, the falEhest siatfon along the I 
'eTel,andiBOD»ieBniiimltofttaa Colon 
10 T^lrocd pUHB throi^h the axli of an 



on the PalEBOEolo beds nur be ■•en rettjag 
I of the ITalon 7ulllo Rallnad, Um S,JW tM( 
iticUnal fold, eipoaU 
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Ma. 



Central Paciflo Railroad. 

Oontintied. 



Alt 



414 
419 
430 
440 
448 
459 
471 
481 
483 
403 
502 
509 
521 



Tule. 

Winnemucca. 
Rose Creek. 
Raspberry. 
Mill City.2* 
Humboldt.* • 
Rye Patch. 
Oreana. ^^^^ 
Humbolt Bridge. 
Loyelocks. 
Granite Point. 
Brown's. >« »»«» 
White Plains. 



^^556 
^^569 
r 681 

y;589 

'^tJOO 
-616 



/ 



Hot Springs.* y 

Desert 

Wadsworth.** 

Clark's. *»•» 

Vista. 

Reno. 

Veprdi. 

Boca, Cal. 

(Continued in 



19 c. Humb't, Pliocene. 

€t 48 8 2 

« 4822 

M 48 2 7 

42 26 M [aide. 

16. Triassio, on the east 

« 4257 

19 0. Humb't, Pliocene. 
« 

« S9 7 7 

20. Quatem'y. [stat'n. 
Rhyolite west of the 

« 8894 

19 b. Truckee, Mrc'ne. 
Basalt on E. side.^^''^ 

Basalt on west side. 
20. Quaternary. *<>»» 
Rhyolite, Andesite. 
20. Quaternary. **oo 

«< 4497 

M 4896 

M 5 5 81 

Califomia.) 



Utah. 



Union Paelfic "RaUrtMA.— Continued, 

Ms. Utah and Northern Division. 81 Alt. 




9 
14 
22 
82 
84 
41 
61 
68 
63 
66 
71 
78 



Ogden.** 

Hot Springs. 

WiUard. 

Brigham. 

Honeyville. 

Dewy. 

Collinston. 

Mendon. **«<> 

Logan. 

Hyde Park. 

Smithfield. 

Richmond. 

Franklin. 



20. Quaternary. 
« 


4808 
4277 


i< 


4840 


IC 


4815 


« 


4275 


« 


4820 


« 


4691 


19 0. Humb't Pliocene. 

U 4499 


€« 


455S 


U 


4527 


a 


4505 



Idaho. 



Union Pacific Railroad.— CbntinuMl. 

Utah and Northern Diyision. 1 1 



90 

101 
116 
125 



Battle Creek. 

Oxford. 
Calvin. 
Arimo. 



20! Quaternary and 
19. PUocene. **»» 

4768 
4654 



6. Carbon offers an excellent opportunihr for studying the Cretaceous coals of Wyoming. 

y 6. To the Boath of Percy Station, Elk Mountain, which rises conspicuously above the plain, 

^' consists of Archsean crystalline schists, with PalsBoxoic and Mesosoic strata upon the slopea 

7. Rawling's Peak consists of an Archeean mass, surrounded by Paleeozoic and Mesozolo beds. 
^ In the coal measures is an iuterestins body of iron ore. 

, ^ 8. Nortiieast from Point of Rocks is a remarkable outburst of leucite rocks. 

/^ - 9. There is exposed here an interesting section of Laramie coal rocks. 
<Jy' 10. Near Bock Springs the coal formations are well shown. 

y 11. Along the bluflb of Green River are seen the best exposures of the Green River Eocene* 

^-_ These beds are celebrated for the fine specimens of fossil fishes preserved in the shales. 
^ 12. On the south of the railroad, between Church Buttes and Carter, may be seen distant but 

^ good views of the Uinta Range. 

13. About three miles north of Evanston are situated the Rocky Mountain and Wyoming coal 
Company's mines, where there is a eood section of the Laramie beds. These mines have supplied 
immense quantities of cofd used by the Union and Central Pacific roads. 

14. From Wahsatch to Echo the railroad passes through Echo Cafion, where are exposed both 
the VermillioD Creek and Laramie formations, the formei^lying unconformably upon the latter. 

15. Passing through Weber Cafion, ftrom Lost Creek to Weber Station, there is exposed a series 
of beds from the top of the Jurassic, through the Triassic, Upper Coal measures, Weber Quartzite 
to the base of the Lower Coal measures. 

16. At the Devirs Gate the ArchsBan rooks of the Wahsatch Range are characteristically shown. 

17. The terraces of Lake Bonneville, which stand over 950 feet above the present level of Salt 
Lake, may be seen from Uinta station. They may be easily traced all the way from Ogden to Lucin. 

18. On the north side of the railroad at Matlin the old lake terraces are distinctly cut in basalt. 

19. From Wells there is a fine view of the East Humboldt range. Mount Bonpiand attains an 
elevation of 11,321 feet above sea-level. 

20. Just east of Osino the railroad passes through Osino Cafion, exposing a good section in the 
Weber Quartzite. 

21. In the neighborhood of Elko m^ be seen the Green River Eocene, Humboldt Pliocene, 
characteristic outbursts of rhyolite and "Chicken Soup" hot springs. 

22. In Moleen Cafion the Carboniferous formations are well shown. The limestones of Moleen 
Peak, just south of the railroad, carry large numbers of coal measure fossils. 

28. Palisade Cafion cuts through rhyolites. Andesites are also exposed. 

S4k Mill City is the most convenient place to leave the railroad in order to study the character- 
istic Triassic formations of the West Humboldt Range. 

25. From Humboldt there is a fine view of the West Humboldt Range. In the neighborhood 
are some interesting outbursts of basalt and a deposit of sulphur. 

26. In the Montezuma Range, west of Brown^s station, the volcanic rocks are well shown. It is 
an interestingplace to study rhyolites and basalts. 

27. The flot Springs, a short distance east of the station, reach the sur&ce near the base of 
basame hills. 

28. The Truckee Cafion, Just east of Wadsworth, offers remarkable outbursts of a great variety 
of volcanic rocks. There may be seen here bMalts, rhyolites and andesites. Tourists leave the 
railroad here for Pyramid Lake. 

29. Propylite Is the characteristic volcanic rock, which carries the Comstock Lode. A. H. 
sa The hiBt nil eompleting the Pacific railxoads, ttom Oms^L^ \a ^»l ^^tu^sKaRA^^wkNs^^^^&Kl 
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Idaho. 


Idaho. 




TTnlan Pkdflo Ballrond.— OmtdiiHL 


M.- TltaliaQdKonlieriiDiv]BioD,<l ilt. 


Ma. OregonShortUoo.is ilt 


182 


McCamnioa. 




086 'Border. 


16-17 Jura. Triaa."" 


142 


Inlcaiie. 




974 


Nupher. 


20.oTer " "" 


148 


Port Neuf. 


Oamb.'iaD in hUts. 


BS4 


Dingle. 

Monlpelier. 

Piscadero. 




155 


PoooWUo. 


Qnat'y on basalt. "" 


991 




136 


Koaa Fork. 




997 


20.overS»UL,Ter,"" 


17S 


BUckfoot. 




1002 


Oasis. 


Salt Lake Ter. •■<• 


lei 


na.nB.ll. 


BasalL *"• 


1005 


NoTBne. 




2D6 


Eaglo Hook. 




1020 


Slock Yards. 


Basalt. 


216 


Payne. 




1021 


Soda Springs. 


Basalt. »'" 


222 


Market Lake. 




1028 


Crater. 


BaaalL "" 


236 


IIlKgOOd. 




1038 


Squaw Creek. 


Basalt, a.in bills."" 


S43 


Camaa. «"" 


BVltcov. 19o.PlVnB. 


1058 


Uva. 


Cambrian Hills. 




Dry Creefc. 




1060 


Toral. 


Qual., Basalt. "" 




High Bridge. 




lD67lMcCaniiiion. 


Quaternary. "" . 




Chioa PoinL 




1072'Onyi. 




272 


Bener Canon. 




lOTSInkoni. 


Quat. Camb. in hills, 




Pleasant Valley. 


Drift and Basalt 


1090 I'ooatello, 


Qua t. on Basalt. "'■ 




Monida. 




1099 Michaud. 






Williamfl, 




llOgSunHhino. 




Montana. 


1116 
1124 


.American Falls, 
Napala. 


t Late Ter. or Quit. 
1 Basalt." "" 


Unlou Fsolflo Raltroiul.— CbnlinuiuL 




UtahnndNorLlH^m DivUlon.n 


1132 
1148 
1166 


Wapi. 

Minidoka. 

Oniona. 




800 


Spring Hill. 
Dell. 




.. 


823 

348 
878 
882 
894 


Bed Rock. "»s 

Grayling. 

Bnrratts. 

Dillon. 'lO' 

Melrose. 

Lowell. 

Feely. 

Silver Bqw. 

BuHe City. 

Stuart. 

Deer lodge. 

Garrison. *"» 


Pal'i'o and ign's rocks. 

[and Arch- in hiUs. 

IBc. Pl'o'ne, Pah. l.H. 


1165 
1179 
1188 
1197 
1213 
122C 
1232 


Kimama. 
Owinza. 
Wancania. 
Shoshone." 

&"■ 

Ticeska. 


;: :::; 


410 
417 
421 
443 
464 


Graoite. "*" 
Northern Paoifio R. R. 


1241 
1249 
1261 
1269 
1279 
1290 


King Hill. 
Glenn's Ferry. 
Medbury. 

ML Home." 
Cleft. 


:: "" 


Wyoming. 


1298 
1306 


Nameko. 
Bisoka. 


"t lit* 


OrfB™sh<,rlLior.i. 


1312 
1.124 
!334 


Oivybee. 

Enna. 

Nampa." 


" lilt 


876 


Granger. '"■ 


19H.Bridg'r(Eoeene.) 




891 


Nutria. 




1348!Caldwen. 




900 


■Waterfall. 


QaoyerWasatoh."" 


1358 Parma. 




SIS 


Ham's Fork. 




1376|Oiitftrio. 




020 


Twin Creek. 




1378'Pajette. 




925 


Foaeit. 




1387 Crystal Springs. 




932 


Nuggel. 


Jnra. Trlaa. 


1391 Weiaer. 






Sage. 


Cln.0Terl8d.LaT."" 


1407 Old's Ferry. 




947 
969 


Beakwith. 
CokeviUe. "" 


Qu. over Jura. Trias. 


Oregon Line. 





BeoloSJ' of BoniB parts of the EruE West hf 
way, and oflaa before the n^lrowlB iiere ]< 
mUrtnrfas iars been tlodJy furnlshad bj 



is on (he Utah and Northern DlTlBloa la glveD bj 
I lo ohtiitn oomplBlBUslgnmentBof formations. Tlin 
BBnOBceB-ariljdonaiasimielhLngofareoonooiaMJioe 
led, so that accurate BtBiemeuts btb linpoBsible. The 
c. Beniy QaxnttU,, <:\i\Bt. t^wew^bw, O.Q. Gacrioslcal 
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Oregon Short Uae.—Qmtituied. 


Wyoming. 


Wa. (Wood Rly 








Shoshone. 


Quat. Basalt. "" 




14 
80 
37 
62 


Pina. 

Tikura." 
Picabo. 
Bellevue." "" 


H 




509 Van TaBBOll. 


l4a.C,C'l.toi8B.''"' 


Qual. Stratified Dft. 


520 Node Ranch. 
529 LuBk. 


18b. Cret. '"OT 


57 

69 


Hailej." 
Ketchum." 


"'" 


546 Keeline. ' 


18a.andl8o.CreL 




554 Lost Spring. 
666,FiahBr. 
570 Irvine. 


18 c Cret. 


Wyoming. 


18 d. Cret. *'" 
IS b. Cret. 


CheyennaaDdKo 


rthern Dlatrlot... 


5a4ll>oug;la8B. 
597 Fettorman. 
604 Woloott. 


16 0. Cret. 





Chayenne. 
Ft. BuBBell. 


19 b. Miooene, 


18 d. Cret. 


4 




600 Glen Rock. 




18 


Silver Crown. 


Granite to 14 c- 


630 Casper, 


Granite, 18 o, "'• 


17 


Stone Spur. 


14 c. Upp. CI. MisttB. 




28 


Islay. 


'• k 16 Permian. 


Utah. 


SS 


Horse Creek, 


IBTriaa., 17. JuraB. 


89 
46 


Altus. 
Iron Mt. 


19 a. Plioc, EO. (iuat. 
14 a. Upp. C'l. Meaa. 


""""conM froT^'o^d'o''"'"''" 


61 


Shultz Spur. 
Kelley. 
Chug Wnter. 


19 b. Miocene. 


60 




463 Aoheron. 


18. Lower Cretaceous, t. 


71 




479 


Cotton Wood. 




SI 


Bordeaux. 




490 


Cisco, 




96 


Wheatland. 




507 


Sttgers. 


Wr 


103 


WendoTBr, 


" 


515 
521 
629 


Tlionipaon's. 
Li 1 tie Grand. 


FremoDt, Elkhora aa-i & 


l3B0UttVal.= 5-Elkh0tP 


Vsllfly LlDB.-Coni 




536 
546 


Solitude. 
Green EiveK ' 




307 


Valentine, Nob. 


19 b. Mioeeue. 




^18 


Crookslon. 




S58 Desert, 


«29 
Sio 


Oeorgia. 
Cody. 


I=i '■ 


570' Lower Crossing, 
691' Sunny Side. 


S6S 


Eli. 




600'Famham. 




870 


Merriman. 


5.S " 


6I0;Prioe.»» 




883 


Irwin. 


a^ 


628;Caatle Gate. 






Qordon. 




637 


Pleasant Val. Je. 


18 Upp. Cret. "»» 


412 


Ruahville. 


1- ;: 


644 


Soldier Summit 


Tertiary. »*" 


421 


Hay Springs. 


658 


Mill Pork. 




433 


Bordeaux, 




669 


Thistle. 


18 Cretaceous. (?) 


444 


Chadron. 




680 


SpanUb Fork." 


BonncT'leB.Quat.*"" 


44Q 


Dakota Jo, 




684 


SprinBTille. 




459 


Whitney. 




689 


ProTO." 




470 




" *20.Q'ty- 


699;Battle Creek, 




489 


Andrews. 




702* American Fork. 




498 


Harrison, Nab. 


" 


705|l.ehi," 


" 



. Rcott of Prineoton Univer 

Bhen wtthHllowBDce. 

Id River Branch is by Mr. , 

■■-^-■'neby Mr. Gannett 



Quatarnary basalte Ricrn part of the Ereat I^orltiweetDrn lais-flODi 
Item Nerada, Oregon, Washington. NTonlanH and British Columbi 
■ranch is of later dale than the flow ftom Glenn's Ferry westwim 



St. TUum. Pmm TIknra 
eilurlaa 



J. B. H. 
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Denver and Bio Omnde Railroad. 
Ms. Ck>iitinued firom Colorado. 



Alt 



718 
724 
728 
785 
743 
750 
764 
764 
771 



Draper. 

Bingham Jo. 

Germania. 

Salt Lake. 4^ 

Wood's Crossing. 

Farmington. 

Kaysville. 

Hooper. 

Ogden."** 



Bonney^e Bed8.Quat. 
« 

« 4198 

« 4187 

ti 
t€ 
€i 
M 
(« 



Coal Branch. 




14 
19 



Pleasant Val. Jo. 
Schofield. 
Mud Creek. 



18. Upper Cretaceous. 



« 



Bingham and Alta Branch. 




11 

27 

21 
29 



Salt Lake. ^> 
Bingham Jo. 



Bingham. 



Sandy. 

Wasatch. 

Alta. 



Bonney'le Beds. Quat 

14. Carboniferous. 

Bonney'le Beds. Quat. 
Granite. 
Deyonian. (7) 



Utah Central Railroad. 4 0.4 8 




16 
22 
26 
26 
87 
48 
44 



Ogden.** 
Kaysyille. 
Farmington. 
Centreville.** 
Wood's Crossing. 
Salt Lake City.*« 
Francklyn. 
Germania. 



20. Quaternary. 

M 



4€ 
M 

II 

it 
« 



480t 
4198 
4281 
4288 
4299 
4281 

4242 



Ms. 



Utah Central Railzo«d.4o-4« 



AH 



46 



49 Junction. 



50 

64 

68 

71 

74 

85 

90 

95 

108 

108 

120 

128 

142 

151 

167 

185 

194 

218 

241 

268 

280 



Loyendahl*8. 



Sandy. 

Draper. 

Lehi Junction. 

American Fork. 

Pleasant Groye. 

Proyo. 

Springyille. 

Spanish Fork. 

Pay son. *•*• 

Santaquin. 

Mona. 

Nephi. 

Juab. 

Mills. 

Lemmington. 

Biyerside. 

Deseret. 

Neels. 

Black Book. 

Milford. 

Frisco. 



20. Quaternary. *«»^ 

M 

M 4S99 

M 4441 

« 45iy 

« 4854 

M 4488 

€€ 4488 

U 4461 

t€ 4491 

20. Bonneyille Beds. 

20 Quaternary. *»i» 

« 4881 

« 8888 

« 8818 

« 4881 

20. Bon'vleBeds.*«»* 

M 4SSS 

*t 4841 

M 4888 

« 4Y99 

« 4986 

Volcanic. ••" 



Utah and Keyada Badlmiy.^* 




12 
18 
20 
82 
87 



Salt Lake.«s 

Chambers.^' 

Garfield. 

Lake Point** 

Tooele. 

Terminus. 



20. BonneTille Beds. 
14. Carboniferous. 



20. Bonneyille Beds. 

€t 4»tl 



38. Ketehum, Near station at Wood River bridge homblende-andesite. At head of Wood 
Biver yalley and yicinity many galches contain deposits of extinct slaciers. inoladin^ glacial lakes 
with Ghinoak salmon and smaller salmon (oneorkyn^ut norka) locally csJIed redfish Irom the color. 
Tertiary trachyte underlies stratified drift. J. B. H. 

39. Chevenne and Northern, and Tremont, Elkhom and Missouri Valley are by Prot G. E. 
Bailey, of the Dakota School of Mines, Rapid City, South Dakota. A portion of the latter rotd 
should be in the Nebraska chapter, but was overlooked when that chapter was printed. 

40. By Mr. G. K. Gilbert, Geologist, U. S. Geological Survey. 

41. From Acheron to Price the road follows a great monoclinal valley overlooked on the noftii 
by the Book Cliffs (Cretaceous.) G. K. 0. 

42. The north end of the Oquirrh Range from Chambers to Lake Point is finely carved by okl 
shore lines of Lake Bonneville. These extend up to 1,000 feet above Great Salt Lake. G. E. 6. 

43. From Spanish Fork to Lehi the road is in Utah valley and commands a view of the old 
shore lines of Lake Bonneville. A large delta of the old lake forms the terrace near Provo. 

G. K. G. 

44. There is a profound fault along the western base of the Wasatch range. The hot springs 
close to the track between Salt Lake City and Wood*s Crossing rise on the fault line. G. K. G. 

45. Ogden. View of Wahsatch Mountains to east, a very fine range, as seen in afternoon lights 
when eastern train arrives ; southeast, Archssan, with Weber Canon cut in it, through which the 
railroad has come out into valley; enst, " Fault Canon," faulted Cambrian lying on Archsean, reco|> 
nized by color : Ogden Canon : northeast, Eden Pass, another fault ; north and north-northeasL 
Paleeozoic rocks on Archsean. Lake terraces show all along base of mountains, by gray horizontal 
line, very distinct. w. M. Davis. Jr., of Harvard College. 

46. Utah Central Railroad, Leaving Ogden and rounding long Quaternarv slope south of 
Weber River, a long stretch of Wahsatch range comes into view. From Fault Canon, north; 
Archsean, at base; Palaeozoic, above; between Fault Canon and Centreville station, including 
Weber Canon, all Archsean. Then begins the great synclinal, as seen Arom along here. The nortii 
end, a little south of east from Centreville (Cambrian to Carboniferous) shows on top of mountains; 
and the south end. Twin Peaks (Cambrian), and Lone Peak (granite intruded through Archsean), 
in fEtrthest distance, showing over lower Tertiary hills south of Centreville. The axis of the 
sjmclinal (of soft, Mesozoic rocks) being low and hidden. The old lake terrace is very clearly 
seen. W. M. D. 

47. CeniremUe to Salt Lake City. Around west base of hills, formed of Palseosoio rock, dipping 
south (part of syaolinal), overlaid oy uncomformable Tertiary rocks. W. M. IX 



WYOMING, UTAH, NEVADA AND IDAHO. 
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Ms. 



San Pete Valley Rallroad.40 



Alt 



Nephi. 

Fountain Green. 
Moroni. 



20. Quaternary. 
19. Tertiary. 



6056 



<l 



Union Paolfio Railroad. 4 camtimMd. 
Echo and Park City Branch. 




R.ho. **»o 

Grass Creek Jo. 
CoaWille. 
Wanship. 
Atkinson. 
Park City. 



Wasatch; Tertiary. 
18.Upp. Creta. **«« 

« 5696 

U 5S64 

14. Carbonifer's. '^'^ 

« 6 1 5 1 



Nevada. 



XSoreka and Palisade Railroad. 4 9 




12 
28 



Palisade.* <» 
ETans.. 
Box Springs. 



Rhyolite. 

20. Quaternary. 



*6'dl 



l( 





Nevada. 


Bnreka and Palisade Rallroad.49 

Ms. Continutd. Alt. 


37 
50 
60 
63 
78 
90 


Mineral.*^ 

Alpha. 

Garden Pass. 

Summit.** 

Diamond. 

Eureka.** 


20. Quaternary. ***» 

•( 6911 

« 

U 5941 

Pumice and Tufa.«»»i 


_ — ■ .... 

Virginia and Trackee Rallroad.49 



11 
21 
80 
89 
52 


Reno. 

Steamboat.*^ 

Franktown. 

Carson** 

Eureka. 

Virginia.* « 


20. Quaternary. **«^ 
Hot Springs deposits. 
Metamorphio rocks. 
19c.Humb'tPlio.*«»» 
20. Quaternary. 
Andesite. «««* 



48. Soli Lake Citff, Walk north, one hour, to Ensign Peak, (or better, an hour fUrther north- 
east, to point whence northeast can be seen also—giving fine Tiew in all directions.) The Wah- 
Batch range fills the east, from north to south. Other mountains are : Northwest, Antelope Island, 
in lak^ Arohoan; north-northwest, beyond Antelope Promontory Mountains and Island; west, 
Lakeside, Stansbnry and Cedar Mountains; southwest, Oqairrh Mountain; west-southwest, Aqui 
Monntain; south, Pelican Mountain, (beyond Trayerse)— Carboniferous, all running north and 
south* south. Traverse Mountains, east and west— Trachyte— cut throngh in middle of River 
Jordan, coming from Utah Lake (fresh of course), north to Great Salt Lake. From Ensign Peak 
can be seen the city; the fertile Talleyof the Jordan (fertile firom irrigation); the lake; Camp 
Douglas (U. &, troops) on terrace east expand commanding ci^; Emigration Canon, through which 
the Mormons first came to the valley. Bait Lake is better than Colorado Springs for excursions. 

49. By Mr. Hague. 

60. Ftiliiode. Andesite and basalt near by. A. H. 

61. MineraL Devonian limestones in the hills of the Pinon Range. A. H. 

62. SummiL The railway crosses a low pass of the Pinon Range. A. H. 

63. Bur«ka,^A\l the characteristic types of the volcanic rocks of the Great B asin occur in the 
immediate neighborhood. A. H. 

64. SttamSoaL Well-known steamboat springs depositing Silica. Andesite near the railway. 

A* H. 

65. Carton, Fossil remains in the sandstones near the Prison. A. H. 

66. Virginia. The £Eunous Comstock Lode is here, an excellent place to stndy the volcanic 
Tocka of the Great Basin. A. H. 

Lake BonnevUle is the name given to the great Quaternary lake, whose boundary has been 
traced 1^ its shore lines and deposits to and into Nevada on the west, Idaho on the north, as far 
east as Salt Lake City and in bays of which Utah and Sevier Lakes are the remnants, to the south 
as cur as Frisco. The Great Salt Lake is the reduced remnant of this great sheet of water. The 
highest, or Bonneville, shore line is 1,000 feet above the level of Great Salt Lake, and is one of the 
most conspicuous water lines. Of the numerous lower lines, marking the heights at which the 
water lingere<L one lying 400 feet below the highest is called the Prove shore line. Between the 
Bonneville and Prove lines are four or five prominent lines. 

The following, firom Mr. G. E. Gilbert^s report on Lake Bonneville, gives, in a general way. 
Its origin. *'The lowlands of the * Great Basin* are valleys without drainage to the ocean, ana 
▼'hen the olimate of the Glacial Epoch gave them a more generous supply of moisture, the surplus 
*vns accumulated in their lower parts in quantities which bore a definite relation to the climate. 
When for centuries the climate became more humid, the lake rose and encroached upon the land. 
Bad when the reverse was true and aridity prevailed, they dried away and the land was laid bare.** 
The origin and history of the great lakes of former periods is a subject of absorbing interest to the 
aiadent of geologio soience, and none offers a better field than Lake Bonneville.— {Ed.] 
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Oregon. 1 



Oregron & California Bailroad. 

Ms. (Up the Willamette Valley.) 



Alt. 







7 
11 

16 



20 



25 



29 



33 
40 



63 
61 
67 

72 



81 



Portland. 



Milwaukee. 
Clackamas. 

Oregon City. 



Rock Island. 



Canby. 



Aurora. 



Hubbard. 
Gervais. 



Salem. 

Turner. 

Marion. 



176 



218 



206 
210 



187 
810 
822 



Jefferson. 2 64 

(Exposure a mile 
above the town 
on the Santiana 
River.) 

Albany. 



Hills on west. Basalt 
alluvial gravel 
plain east. 19 b. 
Miocene fossils in 
the river bed. **^ 
Basalt hills. ^ ^ ' 

u ISA 

{Bed of riverand hills 
on both sides col- 
umnar basalt. • ® 
' A transverse dike of 
trap, with amygda- 
loid. Hills of basalt. 
The bed of the river 
and the now widen- 
ing valley of 20 

• Post Pliocene con- 
tain abundant fos- 
sil remains of hoSj 
IcUifrouSt elephaa, 
mastodon and 
horse. 

The streams here to 
right and left ex- 
pose the 20. Post 
Pliocene mud. 

The river bed is 20. 
Post Pliocene. The 
hills are rich with 
19 b. Miocene ma- 
rine fossils. 

A ridge of dark col- 
ored 19. Tertiary 
crosses the line of 
travel here — rich 
in fossils. 

f The above rock seen 
\ across the river. 2 3* 



OrefiTon A California Railroad. 

Ms. Continued. Alt. 



87 

98 

106 

110 



124 

136 
146 
148 
166 
161 
181 
200 

213 

231 

267 

296 



320 



336 



340 



349 



Tangent. 
Halsey. 
Harrisburg. 
Junction. 



269 
S07 
832 
S45 



Eugene. 

Creswell. 

Latham. 

Divide. 

Corns took. 

Rice Hill. 

Oakland. 

Roseburg. 

Dillard. 

Riddle's. 
Glendale. 

Grant's Pass. 



Gold Hill.a 



Medford. 



Phoenix. 



665 
667 



Ashland.8** 



' An extended bed of 
an ancient inland 
sea, named by Prof. 
Condon "TheWilla- 
mette Sound," with 
abundance of 19. 
Tertiary fossils. 

r The hills again with 

J abundant 19 b. 

( Miocene fossils.^ ^^ 

{Volcanic tufas and 
porphyries. 
{Carbonaceous shale, 
with coal 18. Cret. 



it 



450 
48S 



Metamorphic. 

{20. Quaternary of 
L. Umpqua Valley. 
Metamorphic & Slate. 
Metamorphic. 

18. Cre. in foothills. 
Slate and 1. s. 17. 
Jur. 16. Tri. age. 
18. Cretaceous along 
foothill; older in 
the mountains. 
20. Quaternary and 
19. Pliocene of 

Rogue River Val'y. 
tt 

and distant hills 
Creta. to J. Trias. 
End of Rogue River 
Valley, mountains 
.n sight. 18. Creta. 
to 17. Jur. 16 Tri., 
slates, 1. 8. & gran- 
ite. Liskiyon Mts 



1. Furnished for this work by Prof. Thomas Condon, of the Oregon State University, Eugene 
City, Oregon, the State Geologist. 

2. Gold Hill to Ashland. Gold mining Auriferous slates. 

3. Notes on this stage line are by J. S. Diller, of U. S. Geological Survey Corps. 

4. Ashland. Liskvon Mountains and hills, west of road, chiefly of granite and Metamorphic 
rocks ; those on east chiefly Cretaceous strata and lavas (basalt and andesite). 

5. Yreka. Cretaceous fossils (chico group) eight miles northeast of Yreka. 
Scott's Mountains, chiefly Metamorphic rocks, serpentines and granites. 

Six miles northwest of Gazelle, at Cave rock, coarse conglomerate of Cretaceotrs shore line 
against Scott Mountains. Three miles west of Gazelle Carboniferous limestone with fossils. 

Shasta Valley. Remarkable for great number of volcanic cones. Grand view of Mount Shasta. 

6. Ascent of Mt. Shasta from Sissons, by good trail to camp at timber line, three hours; to 

summit from camp about six hours, partly on horseback. Glaciers and caflons on north and east 

sides of mountain. One of the finest volcanic cones in the world. Shasta chiefly Hypersthene 

Andesite. Sugar Loaf is of Hornblende andesite. Mt. Shasta, 14,442 feet above tide, or nearly 11,000 

above Berryvale. Dr. G. W. Dawson says, in its f^T&Tid. \ao\aX.\ox\., wid t\v^ temarkabie symmetry of its 

conical form, it is very impressive. 
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Soathen. Paoifio Bailroad. 

San Francisco and Portland Line.i o Alt. 




86 
64 

76 
98 

125 
134 



Ashland^ 

Hombrook. 

Montague. 

(Yreka.») 

oission.* 

Dunsmuir. 

(U.LodaSp*8.») 

Gibson. 

Delta, Cal. 



See Notes. 



« 

u 

M 
M 
M 
U 
it 



Oregon Central Bailroad. 



6 
9 



11 
16 
24 
29 



82 

48 



Portland.' 

Summit. 
Ross Landing. 



Beayerton. 21 > 
Readsville. «»» 
Hillsbaro. l*» 
Cornelius. *oo 
For'stGr*ve.i»» 



Gaston. 
St. Josephs. 



J Hills of basalt, oyer- 
\ lying 19 b. Mio. *« 
salt. 



« 



To Forest Grove over 
the bed of the 20 
Post Miocene in- 
land sea, connected 
with the main one 
of Willamette Val- 
ley, through the 
Twalatin and Che- 
halem Valley. 
f Hills of fossil rock 
-j right and left, 19 
|_ b. Miocene. 



206 



(( 



168 



Oregon Railway and Kavii^tlon Co. 



1416 
1428 
1486 
1448 
1451 



Huntington, Or. 
Weatherby. 
Durkee. 
Unity. 
Pleasant VaL 



See Note 9. auo 

« 2 8 9 5 

« 2 6 5 

« 81 2 8 

« 8 7 60 



Oregon Bail way nd Navigation Co. 

Ms. Continued. Alt. 



1453 
1457 
1468 
1474 
1483 
1498 
1503 
1515 
1522 
1534 
1540 
1548 
1557 
1558 
1568 
1578 
1586 
1689 
1590 
1597 
1605 
1608 
1615 
1618 
1627 
1634 



Encina. 

Norton. 

Baker City. 

Haines. 

North Powder. 

Telocaset. 

Union. 

La Grande. 

Hilgard. 

Kamela. 

Meacham. 

Laka. 

North Fork. 

Wilbur. 

Mikecha. 

Cayuse. 

Mission. 

Pendleton Jo. 

Pendleton. 

Bamhart. 

Toakum. 

Nolin. 

Echo. 

Foster's 

Maxwell. 

Umatilla Jo. 



See Note 9. 



« 
« 

U 
« 

« 
(I 
«« 
M 
M 
M 
M 

a 
u 
it 
u 
u 

M 
U 
it 
II 
II 
<l 
(I 



Heppner Branch. 



Arlington. 
10 Willows Jc. 
25 Cecils. 
30 Douglass. 
39Ione. 
46 Lexington. 
55] Heppner. 



See Note 8. 



(( 



M 
U 
tt 
€t 
l( 



8960 

8680 

8440 

8885 

8210 

8449 

2720 

2780 

8004 

4204 

8681 

2909 

2808 

2262 

1761 

1414 

118S 

1180 

1070 

OlS 

88S 

788 

689 

69S 

488 

800 



841 
628 
796 
OSS 
1426 
1906 



7. Upper Loda Springs. Near Upper Tjoda Springs, an ancient Lava stream from Mt. Shasta 
enters the Cai\on of the Sacramento River, which it follows for nearly 50 miles. Lava seen at many 
places clinging to sides of old Caflon, especially near Delta. 

8. Dr. Dawson discovered in Oregon, west of the Cascade Mountains, no traces of general 
glaciation or deposits like northern drift. There is a remarkable absence of any well marked ter- 
races or benches, although the bottoms of the valleys suggest that the sea may have at one time 
flowed into them. The almost complete absence of lakes or ponds is very remarkable, and con- 
traRte strongly with the innumerable lake basins of British Columbia. The drift appears at Tacoma 
and other places in Washington. 

9. This line of the Oregon Railway and Navigation Co. traverses a region covered by the great 
lava sheet, but just what formations are exposed at given stations can not be determined from any 
sources at the command of the editor. Prof. Condon's notes, the general note 39 on the Northern 
Pacific, and Mr. Willis* notes on pages 266 and 266 will throw some Tight on the geoloey of this sec* 
tion. Other lines of the Oregon Railway and Navigation Co. will be found in thecnapter on the 
Northern Pacific. J. R. M. 

10. The notes on this line were prepared before the road was built (see Note 3,) and as they are 
•11 tiiat I can obtain for this line I iiaye inserted the old stage stations in parentheses. J. R. M. 
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LIST OF THE GEOLOQICAL FORMATIONS IN CALIFORNIA. 



• 


20. Quaternary! 








P3 

< 




19 Ci Pliocene. 








^ 


2 • 


19 b. Miocene. 


■ 






e 




Ll9a. Eocene. 








H 


18. Cretaceouti 


W. of Sierra Nevada* 






17. Jurassic. 


W. and E. of Sierra Nevada. 




16. Triastic. 


II 








14. Carboniferous. 


E.of 








13. Sub-Carbon iferouti 


W. and E. 








9-11 i Devonian. ? 


E. of . 








5-7. Silurian. ? 


II 








2-4. Cambrian. ? 


II 








1. Archaean.* 


W. and E, 







•Explanatory Note. This chapter was prepared by my father J ost before his death, prind- j 
pally from notes ^umished by Dr. J. G. Coopert whose name is given at note 1 as the authority for , 
most of the chapter. Through some misanderstanding the plates were made before Dr. Cooper hid 
finally corrected the proofs, and in the haste to release the fype an anasoal number of errors, most 
of them in orthography, were oyenooked. Many of these are apparent and need no fUrther ejcpian* 
ation ; others are explained in the errata at the end of the chapter. While it is thouf^t best to 
publish the chapter as it stands, itis only jast to Dr. Cooper toeav that he is in no way responsibls 
lor the insertion of^ or the statements in, any of the notes or tables, except his own, alaotiiat he 
would make some alterations, based upon recent inrestigations, if the whole chapter were rerised. 

^ J. A. M. 

General Note on tlie Topograpliy of California. 

The two prominent features, extending through nearly the entire length of the State of Oalifor> 
nia are the snow-capped range of the Sierra Nevada on the eastern border, and the low Coast 
Range, or rather belt of ranges, bordering the sea coast on the west. Between the two lies the great 
▼allev of California, drainedfrom the northward by the Sacramento, and from the southward by the 
San Joaquin rivers, and these uniting near the middle of the length of the valley, pass westwud 
through the narrow Strait of Carquines into San Francisco Bay, and thence through the Qolden 
Gate into the Pacific Ocean. These two rivers receive nearlv all their waters from the Sierra Nevada, 
the streams flowing landward from the Coast Rsmge being insignificant. The main drainage of the 
Coast Range is to seaward, through many small rivers bordered by fertile vallevs. The Immediatd 
coast is mostly abrupt ana rockv and frequentiv mountainous. The Great Valley, from the Tej(» 
Mountains on the south to Red Bluff on the north where the valley proper terminates, is about toar . 
hundred miles in length, and its width varies from over sixty to somewhat less than forty milea. 
The northern part, or Sacramento Valley, is about 160 miles long, from Red Bluff to the (SUaveras ' 
River, and is seven miles wide at the head, widening in three miles to fifteen, and then expanding t 
suddenly to about forty miles. The southern or San Joaquin valley is two hundred and Ibrty miles 3 
lone, and its prominent topographical feature is the Tulare Lake and the basin sarrotmdmg iu— I 
E. W. tiUgardt in Cotton Report of U. S. Census, 

General Note on the Geologry of Califomla.— Broadly speaking the Coaet Range of Call' 
fomia consists of Tertiary and Cretaceous, mostly sandstones and calcareous clay slates, almost 
everywhere greatly disturbed, folded, and frequently highly metamorphosed, and traversed by 
dikes of eruptive rocks and upheaval axes. In the portion north of San Francisco these are fre- 
quently by tufaceous and scoriaceous, or crystalline lava flows, emanating from distinct volcanie 
vents now extinct. 

In contrast to the Coast Range the Sierra Nevada has in general a central axis of granite or 
other rocka, occasionally traversed by volcanic vents, on the flanks of which lie more or less ciys- 
tftllineand metaniorphic slates or schists of Palieozoic, Triassic, and Jurassic age, with edges ap- 
tumed at a high angle or sometimes vertical. Abutting against this, the proverbial "bed rock" of 
the California miners, there lies on the border of the great valley strata of marine deposits, mostly 
of the Tertiary, but northward also of the Cretaceous age, which are but slightly disturbed, and into 
which the rivers flowing from the Caflona of the Sierra nave cut their immediate valleys, flanked by 
bluffs frem forty to seventy feet high. From opposite San Francisco northward, on the lower foot 
hills, appear immense gravel beds, mostly gold oenring, and these are partly over-laid by eraptive 
or volcanic out-flows and tufaceous rocks, also accounted as belonging to the Tertiary age. In the 
northern portion of the Sierra region the eruptive rocks become more and more prominent, co▼e^ 
ing an enormous area called the '*Iava bed" in the northeastern part of the State, and. as in the 
Cascade Range, fti Oregon, forming the body of the comparatively low range, upon which the Tol- 
canic cone of Mount Shasta is superimposed. (See Note 39 on Northern Paomo Railroad.) 



CALIFORNIA. 



819 



Mb. 



Central Paciflo Bailroad. 



Alt. 



616 
624 
638 
662 
660 
665 
676 
677 
679 
680 
701 
707 
712 
718 
721 
726 

729 



State Line. 

Boca.* 

Tmckee. 

Summit. 

Cisco.* 

Emigrant Qap.* 

Blue Cafion. 

Alta. 

Dutch Flat. 

Gold Run. 

Colfax. 

Clipper Gap. 

Auburn.* 

Newcastle.® 

Pino. 

Rocklin.* 

Junction. 

Antelope.' 



20. Quaternary. 



« 

K 

U 
<( 
U 
i( 

u 
u 
u 
It 
It 
u 



5581 
5819 
6988 
6984 
5821 
4698 
8607 
8895 
8280 
2422 
1769 
1860 
956 

249 
168 



19 c. Pliocene, " 
f Quaternary, aboye 
\ Granite (Arch.?)i«* 



Central Pacific Railroad- 
Ms. Continued. AIL 



731 
744 



625 
607 
650 

706 

713 
746 
816 

869 

863 
877 
890 
896 



Arcade. 
Sacramento. 



Martinez. 

Port Costa. 
San Pablo. 
Oakland Pier.» 
San Francisco.^** 



20. Quater. AUuTiaL*^ 

it 8 



Sacramento. 


It 


Elk Groye. 




Gait. 


2S 


Stockton.* 


26 


Lathrop. 
Banta. 


20. Quaternary. 
rl9. Tertiary, Plio., 
• 19 b. Miocene & lig- 


Tracy. 
Byron. 
Antioch. 


(nite,19.Eocene(?)»<> 

20. Quaternary. 
(( 

u 



/18. Cretaceous and 
\ 19. Eocene. 
18. Cretaceous. 
20. Quaternary. 



(( 



14 



18. Meta. Cretaceous. 



Apart from the Cretaceous and Tertiary beds on the borders of the great valley, there are within 
the valley terraces and bench marks showing the existence in Quaternary times of a great fresh- 
water li^e. which was subsequently drained oy the erosion or breaking, nrst of the Strait of Car- 
quines, ana ultimately of that of the Gk>Iden Grate. Prior to the latter event, the drainage of the great 
Talley passed through the Santa Clara and Piyaro valleys into the Bay of Monterey. The latest sur- 
face deposits are in the San Joa(]^uin valley, mostly sandy, and in the Sacramento valley more com- 
monly cla;^ ** adobe," corresponding to the composition of the Coast Ranges opposite to each district. 
— £. W. HUgardf in Census Cofton Report, 

As the railroads are nearly all constructed in the valleys on the Quaternary formations Just 
described, there is very little variety in the tabular list of formations passed over and immediately 
adjoining the railroads. The notes on adjacent mountains impart some interest to the country for 
the geologist. 

1 . By Dr. J. G. Cooper, of Hayward's, Cal., late Assistant State Geologist under Professor Whitney^ 
with some notes derived from Prof. K W. Hilgard's U. S. Census Cotton Report, and other sources. 

2. Tertiary, Both marine and fresh water in the Coast Range and Sierra Nevada Mountains, but- 
not yet definea and much of it volcanic. 

8. Archasan, Much of the Granite is also eruptive (19. Tertiary), but may be remelted Archsean.. 

4. Boea to Oi8CO. Volcanic and glacial, with 1. Archeean (granite) and metamorphosed rocks of 
uncertain age. Metalliferous but not rich. Mt. Stanford, northward, is 9,500 feet high. 

6. Emigrant Gap to Auburn, Glacial and detrital above 16. Triassic and 17. Jurassic sandstones, con- 
teinlng most of the gold mined on the western slopes. A fine iron mine seven miles north of Auburn. 

6. Neweastle to Bocklin. Detrital above 1. Archsean granite, surface mining for gold, platinum^ 
telbnret of silver and nickel. Diamonds also occur in small quantities. 

7. Antelope, The mountains to the east produce lime, marble, copper ore and some lignite (19 c 
Pliooene.) 

8. Stockton, Mt. Diablo, 3,876 feet high, is in ftill view and easily ascended from near the coal mines.. 

9. Oakland and San Franeiseo, The Golden Gate and £av of San FYaneieco. This Bay has been 
celebrated, from the time of its first discovery, as among the finest in the world, and is justly entitled 
to that character, even under the seaman's view of a mere harbor. But when all the accessory 
advantages which belong to it are taken into the account, it rises into an importance far above that. 
of a mere harbor. The Bay of San Francisco is separated irom the sea by low (Cretaceous) mountain 
ranges. Looking from the peaks of the Sierra Nevada, the Coast Mountains present an apparently 
eontinuous line, with only a single gap, resembling a mountain pass. This is the entrance to the 
ereat Imy, and is the only water communication from the coast to the interior country. Approaching 
from the sea, the coast presents a bold outline. On the south the bordering mountains come down 
in a narrow ridge of broken hills, terminating in a precipitous point, against which the sea breaks 
heavily. On the northern side the mountains present ahold promontory, rising in a few miles to a. 
height of two or three thousand feet. Between these points is the strait, about one mile broad in {he 
narrowest part, and five miles long from the sea to the bay. This passage is called the Golden Gate. 
The form of the entrance into the Bay of San Francisco, and its advantages for commerce, suggested 
the name long before the discovery of gold in California, and by analogy to the Golden Horn of Con- 
stantinople. Passing through this gate, the bay opens to the right and left, extending in each direo- 
tion about thirty-five miles, having a total lengtn of more than seventy, and a coast of about two- 
hundred and seventy-five miles. It is divided by straits and projecting points into three separate 

\ bays, of which the northern is called San Pablo, the middle one Suison, and the southern San 
' Francisco. Within, the view is that of an interior lake of deep water lying between parallel ranges 
of mountains, rising two thousand feet above the water, and behind the rugged peak of Mount 
Diablo, thirty-seven hundred and seventy feet high, over-looking the bay and surrounding country. 
Islands, which have the bold character of the shores, some mere masses of rock, and others ori^ri- 
nally grass-covered, rising to the height of three and e\g|b\i\i\ui^^^ I'^^V^^^'^ 'Ctv^«<xA^kSSR»'5^"^^- 
hm^, and add to its picturesque beauty. ^ . ^- "^^-cAss^rt, 
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Central Paoiflo Railroad^ 


Central Padfie Railroads 


Ms. Continued. Alt 


Ms. Continued, Alt 


« • ••• 


Sacramento.^ ' 


20. Quaternary. »<> 






r 19 c. Tertiary Plia, 


13 


Davis. 


« B4 


86 


Banta. 


• 19 b. Miocene lignite 


21 


Dlxon.ii 


II 6 5 






( 19 a. Mioc^ie. 


29 


Elmira.i« 


i< 75 


94 


T-Athrop.i* 


20. Quaternary. " 


40 


Suisun. 


II 


105 


Ripon. 


(1 


^7 


Benicia. 


« 


108 


Salida.i« 


(( 


6S 


Port Costa. 


18. Cretaceous. 


114 


Modesto. 


u 91 


€1 


Vallejo Junction. 


11 


119 


Ceres. 


II 


66 


Pinole. 


19 b. Miocene, Tertiary 


127 


Turlock. 


M 


69 


Sobrante. 


11 


187 


Livingston. 


U 


72 


San Pablo. 


20. Quaternary. 


152 


Merc^. 


II 171 


84 


West Oakland. 


(1 


162 


Athlone. 


<( 


85 


Oakland Pier. 


II 14 


178 


Berenda. 


« SIS 


90 


San Francisco. 


18. Met. Cretaceous. 


185 
197 


Madera.* 
Sycamore. 


CI 


...» 


San Francisco.^ ° 


II 


« <0I 




Oakland Pier.» 


20. Quaternary. i* 


207 


Fresno. 


« 194 


7 


Oakland (16th St 


reet). " 


216 


Fowler. 


<i 


10 


West Berkely. 


II 


227 


Kingsburg. 


« 


18 


San Pablo. 


II 


235 


Cross Creek. 


ti 


21 


Sobrante. 


19 b. Miocene Tertiary 


241 


Goshen. i» 


" 871 


24 


Pinole. 


II 




Tagu8.«« 


« 19t 


27 


Tormay.i' 


18 c. Cretaceous. 


261 


Tulare. 


« IIS 


29 


Vallejo Junction. 


i< 


262 


Tipton.1* 


« 1«7 


m 


Port Costa. 


II 




Alila. 


<( lit 


56 


Martinez. 


18. Cre. & 19 a. Eocene. 


282 


Delano. 


<i 111 


89 


Avon. 


20. Quaternary. 


294 


Poso. 


« 417 


42 


Bay Point. 


19 c. Pliocene Tertiary 


302 


Lerdo. 


<< 411 


^0 


Com wall. 1* 


20. Quaternary. 


314 


Sumner.** 


« 411 

• 


55 


Antioch. 


tt 


321 


Wade. 


€€ 567 


63 


Brentwood. 


II 


329 


Pampa.i* 


<i 8 71 


68 


Byron. 


fi 


336 


Caliente.8« 


i( 1190 


77 


Bethany. 


ft 


342 


Bealeville. 


1. Arch. Granite. i»»» 


83 


Tracy. 


II 


350 


Keene.»o 


19c.Plio.Gravel.a'oi 



♦ The road to Yosemite Valley is from this place. 



10. San Francisco. The rock on which the city rests belong entirely to the metamorphic-creta- 
•ceous series, and is not the Lignite or Eocene, or Tejon beds which bear the coal, as given m the first 
edition. H. W. Tubnsb. 

11. The islands in the bay are all like San Francisco in structure. 

12. Elmira to Sacramento. The coast range westward, 6,000 to 8,000 feet high, is little explored, 
but resembles that south of San Francisco Bay, with much more volcanic, and towards the north 
auriferous, but only granitic or metamorphic rocks, containing the gold quartz, underlie the oret*> 
ceous, as far as now known. 

13. Tormay. Fossils of both formations are more plenty and better than elsewhere near San 
Francisco Bay. 

14. Cornwall. Good fossils are to bo found in Kirker's pass, three mile» south of Cornwall. The 
coal mines, five miles south, are not now worked, but a ride to the summit of Mt. Diablo, ten miles, 
is interesting. 

15. Lathrop to Goshen. The " High Sierra," 14,000 to 15,000 feet, can be seen on clear days. The 
mountains eastward have the same general character as on the line from Boca to Sacramento, with 
the addition of some 18. Cretaceous uplifts near base. 

16. Salida. Table Mountain, made famous by Bret Harte's humorous poem, rising some 2.000 
feet above the Stanislaus river, has a length of about 30 miles, its fiat top being from 1,200 to 1,800 feet 
wide. A prominent feature in the topography of Amador, Calaveras and Tuolumne counties is the 
occurrence of belts of lava-capped hills and mountains, as well as deposits of other volcanic material, 
the remains of what were once lava flows from the Sierra mountains westward. The Table Mountain 
is a flow of lava, originating in the lofty volcanic region beyond the " big trees " of Calaveras. 

17. Tipton. A groat bed of magnesite twenty miles east. 

18. Sumner. A great vein of antimony overlies 40 miles due south near Mt. Pinos, 6,000 feet; 
elevation of mountain being 7,000 feet. 

19. Pamj)a. For several miles east the roads pass through hills of 19. Pliocene, Tertiary graveli 
vand clays, with volcanic and other detritus overlying metamorphic shales, etc., that may be U> 
Cretaceous or 19. Eocene. 

20. Keene. Broken terraces of 19 c. Pliocene, Tertiary age, chiefly of volcanic materials tor 6ve 
or six mJlti.^. 
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Mb. Oentna PMllle -B. B^Om. Alt. 


Ms. Central P»oiflo B. B.— Om. 


Alt 


••«.• 


"The Loop.*'* 




439 


Lang. 


17. Jurassic. 


1681 


856 


Girard." 


18.SubCarb.L8.»»oi 


452 


NewhaU. 


20. Quaternary. 


1868 


••.«• 


Tyler. 


« 8806 


. • ••• 


Andrews. 


n 


1888 


862 


Tehachapi.'' 


1. Arch. Granite. »»«* 


466 


S. F. Tunnel.'' 


19c.Plio.Tertiaryi*oi 


• •••• 


Summit Siding. 


(( 4025 


461 


San Fernando. 


20. Quaternary. 


1066 


871 


Cameron. >» 


13.SubCarb. Ls.»»8» 




Lulmuga. 






• a . •• 


Nadean. 


a 8857 


474 


SepuWeda. 






882 


Mojaye.** 


20. Quaternary. »»»i 


482 


Los Angeles.'* 






• •»«• 


Gloster. 


" Desert Region.'*** 


484 


Shorb. 






896 


Rosamond.'* 


« 2 815 


491 


San Gaoriel. 






407 


Lancaster. 


« 8S80 


494 


Sayanna. 






417 


Alpine. 


18.SubCarb.l.8.'*" 


496 


Monte. 






• ... 


Vincent. 


<( 8211 


602 


Puente. 






427 


Acton.' • 


17. Jurassic. ««»* 


612 


Spadra. 




»0.5 


481 


Rayena. 


tt 2850 


616 Pomona. 




856 



* The railroad here describes a circle and crosses itself. 



21. Oirard. Beds of 18. Lower Oarboniferous limestone on granite hills near by, one crossing 
the road ; good marble, common, some vesicular basalt also. 

22. Tehctchapi. Gold mines in eravel. and quartz veins near by. 

23. Cameron. The pass through Sierra Nevada here resembles other sections northward; some 
auriferous slates, 17. Jurassic (?), are worked in vicinity also. 

24. Mojave. The desert region knovm as the Molave Desert, and east of the Sierra Nevada the 
Colorado Desert or basin, reaches far eastward into Arizona, ana affords, by this route, one of the 
flbrangest railroad rides in the world. It is a a&adv barren waste, interspersed with salt lakes and 
alkali tracts, destitute of all timber growth, except occasional tracts of yucca, small nut pines and 
Juniper In the south it is subject to yery frequent and severe sand storms. Enouj^h of it to satisl^ 
the traveler is seen along the line of this railroad for hundreds of miles. A boiling Mud Lake is 
only a few hundred yards southwest of the road (See notes 25, 29. 30 and 31.) But prolMibly the culmi- 
nating point of this fearful desert is found in ** Death's Valley," rar trom any railway station, near the 
eastern line of California. It is four hundred feet below the level of the sea, while but seventy miles 
west of it are clustered a number of the highest peaks of the Sierra Nevada, many of which are from 
12,000 to 15,000 feet in height. For 45 miles in length and 15 in width along its centre it is a salt 
marsh with a thin layer of soil, and a large portion of the basin is covered with an incrustation of 
salt and soda seveAl inches thick, destitute of the slightest vegetation. The heat of the valley is 
fearful during the summer. Whatever may be the rock formation underlying the desert is of no 
importance, as its existence is not due to that, but to the aridity of the climate and to the excessive 
deposits of alkali on the surface and mingled with the superficial formations. For a description of 
the alkali, see note No. 25. 

26. Rosamond. The Alkali, so injurious to extensive regions of the southwest, has been carefiilly 
studied in California by Prof. £!. W. HUgard. His analyses show the presence of from one to four 
per cent of these injurious salts in 100 of soil. Of these salts, from 20 to 50, and in some cases 75 per 
cent., the proportions varying very much in different places, is sulphate of sodium or glauber salt ; 
from 10 to 20, and sometimes 30 per cent, chloride of sodium or common' salt, from 15 to 60 per cent, 
of carbonate of soda or sal-soda, sometimes from five to 20 per cent, of sulphate of potassium, a less 
quantity of carbonate of potassium or saleratus, and other salts injurious to vegetation in various 
quantities, phosphates, nitrates, etc. 

The remedy for the reclamation of alkali lands is. of course,'the leaching out of the injurious salts. 
by flooding with pure water and underdraining. Uniortunately, in many case^, the alkali returns ana 
again increases on irrigated lands, rising from below through the agency of the water evaporated on 
the surface, which causes a greater depth of sub-soil to be drawn upon for its alkali, where, too, the 
soil is more highly charged with it than at the surface. The origin of the alkali is not flilly deter- 
mined. Professor Hilgard thinks much of this salty matter pre-existed in the geological strata, as 
it is seen to *' bloom out" from the rocks, and thatf^om these it was .continually washed out in Quat- 
ernary times by percolating water, when great lakes covered the valleys of California, for a time held 
in suspense and then precipitatea, or in some cases by the drying-up of the lakes the salts were 
deposited, which are now found accumulated in the soil. But the very great quantities of the alkali 
may be said not to be satisfactorily accounted for. The alkali has a corrosive action upon the root 
crowns and upper roots of plants. It seems that the cotton plants, having long tap roots, it is less 
injurious to them than to others. Another injurious effect it has in hardening clay soils, producing a 
tamped condition, instead of the flocculent state which we see in a well tilled and productive soil. 

26. Aeton. Iron and copper mines occur near here. 

27. San Fernando Tunnel. On west side of pass the sandstones reappear with marine fossils. 
Tunnel through 18. Cretaceous and 19. Tertiary hills. 

28. Lo8 Angeles, The hills northward are metamorphic (18.Cretaceou8?),with a great 19.Tertiary (19 b. 
M iocene and 19 c Pliocene) basin between them and the range north of San Fernando. To the east more 
metamorphic and granitic.with auriferous quartz,copper.etc. The 19.Tertiary contains much petroleum. 

Los Angeles. The traveler from the eastward who nas begun to despair of ever seeing anything 
greener than giant cacti and adamantine vegetation which dispenses with water, is agreeably sur- 
prised as he approaches Los Angeles. A drive through the place will enable you to appreciate the 
reasons which induced the Spanish founders to give the city its name. W. H. R. 

hos Angeles to Aanaheim. Alabaster and gypsum occur in low 19. Tertiary hills near here. 

Xos Angeles to JS2 Careo. About half way the metamorphic and granitic hills approach the road. 
Much 19 b. Miocene Tertiaiy, with poor ligmte, caps these on ^e ^^^. 

Za8 Anffeiet to SL Ji&niea, See note 89. 
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Central Pacific Railroad- 
Ms. Oontiniied. ' Alt. 



521 
525 



540 
543 
547 
554 
568 
569 
576 
583 
591 

• • • • • 

612 
625 
687 
642 
653 



661 
671 
676 
682 
694 
708 
716 
722 



Ontario. 

Cucamonga. 

Sanseyain. 

Cotton. 

Mound City. 

Brookside. 

£1 Casco. 

SanGorgonio.*' 

Banning. 

Cabazon. 

White Water. 

Seven Palms. 

Dry Camp. 

Indio.'o 

Walters. 

Salton. 

Dos Palmas.'^ 

Frinks. 

L. Point 1 mi. £. 

Volcano. 

Volcano S*g8. 

Flowing Well.* 

Tortuga. 

Mammoth Tank. 

Mesquite. 

Cactus. 

Ogilby. 

Pilot Knob. 

ElRio.2 9 

Col. River Bdge. 



20. Quaternary. 



II 

u 
u 
u 
« 



081 
952 
1074 
965 
1055 
1810 
1874 
2560 
8817 



CoLDesert Region! » » » 

1128 



of Frinks. " ^ 

o 



tt 
« 
11 
II 
11 
II 
II 



II 
II 
II 
II 
II 
II 
<l 
II 



(3 



584 
168 
SO 
195 
168 
858 
160 
168 
115 
830 
6 
188 
857 
894 
896 
865 



l.Arch.Gran.&Vol.»" 

ti 164 

« 18 9 



ARIZONA. 



781 
746 



Yuma. 
Araby. 
Gila City. 



20. Quaternary. 



11 



140 
144 

Desert Region. ^ ' ^ 



II 



Central Padflo Railroad— . 

Ms. Continued. AH >! 



761 

771 



798 
806 



821 
834 
850 
860 
869 
878 
887 
902 
913 
923 
982 
946 
961 

978 



993 
1007 
1016 
1024 
1034 
1044 
1054 
1064 
1073 
1088 
1104 



Rattlesnake. 

Abonde. 

Tacna. 

Mohawk Sum't. 

Texas Hill. 

Aztec. 

Stanwix. 

Sentinel. 

Painted Rock. 

Gila Bend. 

Bosque. 

Estrella. 

Montezuma. 

Maricopa. 

Sweet Water. 

Casa Grande. 

Toltec. 

Picacho. 

Red Rock. 

RilUto. 

Jaynes. 

Tucson. 

Wilmot. 

Papago. 

Pantano. 

Mescal. 

Benson. 

Ochoa. 

Dragoon Sum't. 

Cachise. 

Willcox. 

Railroad Pass. 

Bowie. 

San Simon. 



Desert Region. 



i( 
II 
II 
II 
11 
<i 

K 
tt 
(C 
<l 
tt 
tt 
tt 
tt 
tt 
U 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
It 

u 
tt 
tt 
tt 
tt 



III 
in 
i» 

141 

III 

4»l 
811 
•It 
1U 
717 
1080 
18>1 
1IS9 
Ills 
189C 
Itfl 
1807 
161« 
1I6S 
lOlt 
1141 
8898 
1687 
8009 
8888 
4014 
8878 
4101 
4814 
4Xlt 
4164 
4804 
8751 
8601 



29. San Oorgonio. Metamorphio auriferous rocks (secondary) oyerlylng granite, chiefly on tiM 
west side. San Barnardino Mountain is 11,600 feet high. 

San Oorgonio to El Eio. The railroad plunges into the most remorseless, cruel waste of sand and 
rock I every beheld. It spreads out up to the Toot of the rugged hills of the Baumardino range, ao 
abomination of desolation, compared with which the Lybrian Desert is the Gkirden of Hesperioes. I 
cannot describe, nor could I at any time hope to give an adequate conception of this dreadful wildemesi 
For 107 miles there is not a drop of water to be found, but Mature, as if to take away the reproaehof 
permitting such a vast blotch on her fair fiace^ kindly threw in Fata Morgana. We saw with delight 
wide spread lakes, with fairy islands in the midst ; placid seas washing the base of the distant Im 
This baked and dreary expanse extends from near dan Gorgonio nearly to £1 Bio. 

Wm. Howahd Rvtsn.. 

30. Indio to Flowing WeUs. For 61 miles the road is below sea level, going down to 263 feetoo 
the border of 19. Pliocene Tertiary lake bed which contains tresh water fossil shells, and below them 
beds of salt, from being once the head of the Gulf of California; on its west side are 19 b. MlooeDO 
Tertiary sandstone strata, with marine fossils, lying against east slope of Coast Mountains. Hot 
springs and mud volcanoes also occur in the lake bed near its centre ; some of our rarest minenb 
are found in the neighboring mountains. 

31. Dos Palmas. A few miles southwest of this place is a broad valley in which is the dry bed 
of a lake forty miles in circumference. Nearly in the centre ot this plain, there is a toJIce of hoi^ 
mud about half a mile in length by five hundred yards in width. In wis curious caldron the thick, 
grayish mud is constantly in motion, hissing and bubbling, with jets of boiling water and cloa<i80l 
sulphurous vapor and steam bursting through the tenaceous mud and rising high in the air irith 
reports often heard at a considerable distance. The whole district around the lotke toembles under 
foot, and subterranean noises are heard in all directibns. 

32. Deming. The San Luis Mountains, on the Mexican side of the river, rise abruptly ftcm the 

plain, as they run south, and assume by far the most formidable appearance of any range west (tf the 

Rio Grande. Tombstone mining region is in this mountain. 1%is stupendous nmge of MexieaD 

mountains drops abruptly a few miles north of the bounds^, as if to nuUce room for a raiboed li> 

connect the Pacific ana Atlantic statea. In i«At lYi^ ot\\dT^ xycsraoidasY Une was changed by a leooBd 

troMty, for the express purpose of secuxVui^to tYi^ A3iiVc«dL ^^\A%VDNa ^Bi»«)t» vAdcuvs^^sst «k EL Poao 
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NEW MEXICO. 


NEW MEXICO. 






Mb. Southern Pscific Branch. Alt. 


Ms. 


(Weslnrn 


Pivlolcn.) Alt. 


Ill 


Stein Pau. 


Doaert BogioD, <"' 


i58 


Gallup. 


18. CretaoeouB. '<" 




PjrBjnid. 


•r 4101 


186 Defiance. 




118 


Lordsburg. 
Lisbon. 


'.'. l"s 


174| Manuelito." 


Baseof 18.Creta.">» 


114 






116 


^par. 


*'"■ 


ARIZONA, 


116 
117 


Wilma. 

Gage. 

Luaia. 

Zimi. 


:: iiii 


187 
200 


Allantown 
Sandera. 


16-17. Ju».-Tri»."" 


119 
120* 


II 1") 


213 
226 
238 
253 
263 
276 
286 
298 
312 
323 


Navajo SprinBB. 

BiUinga. 

Carriio. 

Holbrook. 

St. Joseph. 

Hardy. 

WiuBloW. 

Caiian Diablo. 
Angell. 

Flagataff. 
Bellemont. 


" 1!" 


122 
123 
124 
125 
127 
128 


Cambray. 

Aden. 

AJVin. 

Lanark. 

Strausa. 

Rogers. 

Bridge over Rio 


Gnvndo. " «"« 


14. Carboniferous* "> 


TEXAS. 

1266E1PMD." I>esert RegioQ. <>>" 


333 
344 
356 


f U Car., overlaid in 
Iplaceawitilava'*" 


Low Water in Rio Grands River about " n 




NEW MEXICO. 


368 


Chalender. 


«SII 


Atlw>Mo*PaolfloR.R.« (Weatsro Dlv.) 


378 


WiUiamB. 




Albuquarque by The NeedleB to Mojave- 




Supai 










391 


Fairview. 








fBase 18. Cre., Sum- 


401 


Ash Fork. 







Albuquerque. 


mita of IS. and 17. 
JuruBic & Iriagaic 


409 
419 


Pine vela. 
Crook ton. 


" ' !•!* 








431 


Chino. 




10 


laleta. 




439 


Auhrej. 
Yampai. 




13 


A. & P. Junoaou. 




452 




23 


Luna 




466 


Peaoh Spring." 




84 


Rio Puerco. 




478 




47 
60 


San Jobs. 
El Rita. 


" '<" 


489 
501 


Hack berry. 
Hualapai. 


II ;;;; 


66 


Laguna. 




514 


Beal. 




72 
83 


Cubero. 
McCany'B. 


18. Lower Creta. '•'"' 


516 
527 


Kingman. 
Drake. 


II 




Baca. 




540 


Yucca. 




96 


Grant's. 


16.TriaBBio. "•" 


553 


Fran COD ia. 




107 


Blue Water. 




566 


Powell, 




122 


ChaVGB. 




572 


East Bridge. 
The Needles. 




130 


Continental Divi 


de. 


576 




180 


Coolidge.. 






Colorado River B 


ridge. " "• 


146 


Win gate. 


'"* 




" Low 


Water. " *" 



■ By Capt. C EL Pntton, U.' B. Oeologiat 



Om great Koe^ Mountain Range of the United States also terminates, thus rormlng what Is trulv 
the gate.way of the continent. Between the San Lnis Mountains and El Paao are wide plaln^ 
boaDded by detaehed mauntalns of raetamorphlc and otber limestones, sesoclated with Igaeoua 

33. BlFato. See notes In Teias chapter on El Paso, 

St. Mrmtt^lo. A natural bridge discovered and reported by Frederick Gudne: 
about 30 miles no'rth of the rsllroad near the Hne between New Mexico and Atlzoi 
taag, 16 feet wide, txo feet thick: in the centre, and IG feet at the Hides, and about 30 

brl&e is formed by a temnant of the ovor.lyine grit, which Is continuous with It on 

•Mtlon oatthrongn iMneath It Is of light and dark red sandelone (le. TrUsslc.) A short dlBtani 
!■'» petrlBed (nreat.. The stone tree trunks Ue iost benwUt Umh'^ la^iU «,vvwt&^1j£2w& 
mn eS o a m-F. 6, la Setting fbr Jolr, 1S«S. 



AK AMERICAN OSOLOOICAL BAILWAT (TOIDE. (OAL.) 



Atlutlo A PMdl 


le ^MOToma-Oon. 


Ner. Omar (N 


a.) XmOrotO." 


Ms. (WeatflTQ 


DiTialon.*) Alt- 


Mb. 




676 


Tbe Needles, Nev. 







Colfax. 




662 


Java. 


Desert Region. '" 


6 


You Bet. 


10.Triu.& 17.J1IIH 


£69 


Ibei, Cal. 




9 


Storm's. 




698 


Homer. 




11 


Buena Vista. 




606 


Goff'a 




14 


Kress'. 




616 


Fenner. 




17 


GraflB VaUey. 




628 


Edflon." 




21 


Town Talk. 




682 


Dantiy." 

Cadii. 

BHskil. 


1. Aroh. Gran. " "•> 


23 


Nayada City. 




644 




662 




San Franoifloo. 


13 0. Met. CretMeooi. 


66e 


Amboy. 




6 


Port Tibiiron. 




666 


Bagdad." 




12 


Green Bro. 




6TS 


Siberia. 


20. Qaa." '"' 


16 


.Saa Rafael^' 




681 
690 


Abh Hill." 

Ludlow." 


u 11*6 


20 
26 


Miller's. 
Nevada. 




6B9 






36 


J unction. 




710 


HaslBtt. 




40 


PtimB OmvB.'I 




T22 


Newberrj. 




mCoU.te. 




784 


Daggett." 




51 


Santa Rosa.*' 




746 


Waterman." 




60 


Fulton. 




754 
763 


Hinckley. 

Harper. 

Kramer. 










'-^ 






777 


Mark West. 




795 


Rogers. 


•' am 


36 


Healdaburg, 


■■ 


816 


Mojave, Cal.»* 


ITll 


71 


Clairrille. 
CloTerdale." 


". 



It from vtilch the d 



O. Newbury, in Ivbb' Report of 18M, glTe a fair Idea of what « to^ aeeii. Altmte'ibo'rUiew I 
notUn^ LikB this oatLon. ThB^fM-famBiTYoaemibo « more bBautlfilL and mora Tarled, but not mar 

lia Deal road, ik 
-- NeodlM' 



«raplied lavaa : 



A. G., in StfcmM. 
Frequent outoraps ot Archsan and HstamoiTihiB m 
let ot IS. TerUarj age, wime perhaps 30. QuaCernarj 



ptedlaTBaand toIcbuIo coDes q? Is. TerUur age, wime perhaps ao. Qua£rnarr. "ThaNesd 
mselTesare of purple porpbyry aud traohyttc granite woni Into sharp peaks. 
ST. Dantm to Sag-dad. The road paase* through tha granita pan of Prorldance Moontain: 
ay milea; the same rocke occur as eastward and containiugores of various kinda. ThemoUDl 
tbvard resembJe those of Nevada, being Paleasolc rocks oonUining lead and silver, with a little j 



nine lead and silver, wIthalittlemU. 

lecends gradually to Soda Lake, the sink ol 
uly doe north from Soda Lake, 7E U 



e Mo. M, lies nearly 



3a. LudU>io la Daggi 



sti^ of 1 



nlle metamorphto and 10. Tertiary volcanic n 
Tertiary gravels, 90 to UK) feet high for 20 n 
ance of^soda and salt In the sink of Mojave Rl 



_ _ _ La (Metamorphlo). 

lake beda also contaiaing borai. 

40. (Taferman to Mojave. After rising about WO feet In the valley of the Hqjave RIt«, the nad 

■ - ■ — " - '- '--si plain with [Ittle rock In sight, much of it 

I low ahrubbery or grovea of yncca trsu 3D 
ivers Tertiary strata even aa old as Boeen^ 



/ be ascended here. Gives s 



being barren sand bills or alkaline planes, tlie rest wl( 
(ealhigh. It ia probable that this Quaternary desert i 
but fosai Is are absent. (3ee Colorado Desert Dotes, No. 
41 ^Bcada Cbuntu JVarrou Qavae Railroad. The s 
windaamong bills canUlnrngArcbieangraoite. 13 b. Sub 

tn. San ttufael. Mt, Tamalp 
riew of the country near 8an Frai 

43. SantaBota. Mark West . 

Giver, has along Its banks beds of Pliocese or Post PUocen 

The hills north ot Santa Bosa are fUH of fossils, IS b. Mloa 

ridges are more or lass IS c. J '—" •■ "- ••'- "—- 

phur volcanic dikes ftequent. 

41. douerdaJs. The hills to the east of Cloverdale branch contidn manysnuUdMioatlaofffiilik- 
jdTlw. , H.H.T. 



4 feel higb, r 



. - A this place, a braueh of the Ba»W 
le fossils. (SeePal)e.ofCaL,brO«bM 



CAUFORNIA. 
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Ms. 



Korti&em Pacific Co»st B. B." 



Alt. 



11 

16 

J7 


6 
10 
16 
17 
21 
26 
80 
87 
47 
64 
61 
65 
73 
76 
79 
80 



San Francisco. 

San Quentin. 

SanRafael>s 

Junction. 



San Francisco. 

Saucelito. 

Lyford's. 

Ross. 

Junction. 

WhitesTiUe.** 

Langunitas. 

TaylorsTille. 

Point Reyes. 

Marshall. 

Tomales. 

Valley Ford. 

Freestone.* « 

Sonoma Mill.*' 

Russian River. 

Moscow. 

Duncan Mills. 



{ 



18 0. Metamorphic 
Cretaceous. 



ti 



it 
U 
II 



20. Quaternary. 
II 

18. Metam. Cretaceous 
II 

<i 

11 

. II 

II 

19 b. Miocene Tertiary 

II 

II 
II 
II 
II 



California Paolfic Bailroad. 





26 
81 
89 
46 
62 
58 
66 



San Francisco. 

Vallejo.** 

Napa Junction.* ' 

Napa. 

Oak EnolL 

Oakyille. 

St Helena.8® 

Calistoga.*! 



18 c. Lign. & Meta. 
Cretaceous. 
20. Quat & 18. Creta. 
20. Quaternary. 



{ 



II 

« 
II 
II 



Oalifomia Padflc Railroad.— Om. 

Ms. Main Line. Alt. 



81 
39 
44 
56 
59 
63 
71 
84 



Napa Junction. 

Bridgeport.** 

Fairfield. 

Elmira." 

Batayia. 

Dixon." 

Dayis. 

Sacramento. 



20. Quaternary. 



II 
II 
i( 
11 
II 
II 
(( 



Marysyille Branch. 




71 
81 
86 
90 



San Francisco. 
Dayis. 

Woodland." 
Curtis. 
Knight's Land'g. 



(As before) 
20. " 



Quaternary. 



u 



II 



(( 



Cal ifornia Pacific A Xortliern Bailroad. 





32 

33 
39 
49 
65 
90 



San Francisco. 
Port Costo. 

to 

Buricio.* 

Goodyear.* 

Suison.^ 

Vancleu. 

Sacramento. 



(Via Oakland and 
San Pablo Bridge 
and ferry across 
^ Straits of Carquines) 

19. Tertiary Volcanic. 

20. Quaternary. 
19 b. Pliocene. 
20. Quaternary. 



Napa Branch. 







88 
46 
46 
51 



San Francisco to 

South Vallejo. 

Napa Junction. 
Napa. 
Cordelia.* 
Suison.* 



Valley Jun., 29 miles. 
18. Cretaceous. 



(I 



20. Quaternary. 

19. Tertiary Volcanic. 

20. Quaternary. 



1. 
2. 
8. 
4. 
6. 



Both sides of the straits are 18. Cretaceous. 

Near here basalt is quarried for paving blocks. 

Ten miles across marsh. 

Paying blocks extensively auarried. 

The beautiful Travertin or " Suisum Marble " found near by. 



45. White Hills. Tunnels through these ridges are here capped by 19 b. Miocene tertiary. 

46. Freestotie. The great Red Wood forest commences here and covers most of the hills, with 
part of the valleys, northward near the coast, chiefly west slopes. 

47. Sonoma, A low ridge of 18. Metamorphic Ctetaceous, much broken by 19. Volcanic Tertiary, 
separate Sonoma, also Santa Rosa Valley. 

48. Vcdtejo No Metamorphic Cretaceous visible along the railroad, only thin bedded, unaltered 
sfciatcL The fossil forest is on this route. 

4ld. Napa Jun. to CcUiatoga. The hills on both sides are metamorphic (18. Cretaceous?), with 
Tolcanic outbursts increasing toward the northeast, and with quicksilver deposits. 

50. St. Helena. Mt. Helena, the culminating point of the volcanic mountains, to the north and 
east, is 4^ feet hig^. 

61. Calistoga. Twenty-five miles north is Clear Lake, where sulphur and borax occur in 
abundance. 

62. Bridgeport. Tunnel through 18. Cretaceous where fossils are found. Near here is a bed of 
fine arogonite. called suezario marble. 

53. Woodland, A branch road runs 80 miles further up the west side of the Sacramento River to 
Teluu«, over level valley lands over 20. Quaternary. 

64. Swing to Bed Bluff. The mountains eastward resemble those farther to the south, but with 
more 18. Cretaceous, some 13. Sub Carboniferous near the middle, and a vast 20. Quaternary volcanio 
field northward. 

66. itfaf^tviUd. Buttes in plain sight from the railway, northwest from the town. 

66. Soto. Lunen's peak, a volcano, 40 miles east, is over 10,600 feet high ; the lava beds here 
iDompel the railroad to oroM the river. 
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Ms. Cfregon DIvtBton Central Pacific R.B. Alt, 





8 

15 

18 

29 

83 

40 

46 

50 

52 

70 

83 

90 

96 

105 

110 

122 

123 

185 

170 

178 

180 

187 

192 

196 

203 

208 



Sacramento. 

Arcade. 

Antelope.* 

Junction. 

Lincoln. 

E wing's.'* 

Wheatland. 

Reed's. 

Yuba. 

Marysville.** 

Gridley. 

Nelson. 

Durham. 

Chico. 

Anita. 

Soto.«« 

Sesma. 

Tehama. 

Red Bluff. 

Redding.*' » 

Middle Creek.t" 

Copley. 

Kennett. 

Morley. 

Elmore. 

Smithson. 

Delta. 



20. Quaternary. 



« 



rl9. Tertiary, Plio., 
\ with workable lig'e. 
20. Quaternary. 



(( 

u 
it 
(( 
l( 
« 
It 
it 
tt 
ft 
tt 
tt 



19. Tertiary hills. 

19 b. Pliocene 

18 0. Cretaceous. 

17. Jurassic slates. 

19. Tertiary Tolcanic. 
'17. Jurassic or 16. 
Triassic slates (?) 
(auriferous), with 
19. Ter. Volcanic. 



Central Pacific Railroad. 

(Northern Division.) 



108 
120 

144 



MarysTille.** 
Honent. 

OrTille.8» 



20. Quaternary. 



tt 



rl9 c. Pliocene Ter- 
-j tiary, 18 c. Creta., 
( 14. Sub-Carbon. 



Ms 



Sacramento A PlacervUle B. B, Alt 




10 
22 
29 
37 
42 
48 



Sacramento. 

Mayhew*s. 

Folsom. 

White Rock. 

Latrobe. 

Dugan's. 

Shingle Springs. 



20. Quaternary. 



tt 



1. Arch, Granite. *• 
13. Sub-Carboniferous. 
16. Trias., 17.Jur. T«» 

t 

60 « 146* 



San Jose Branch. 




4 
7 

12 
16 
18 
27 
30 
34 
37 
39 
42 
48 



San Francisco. 

Oakland. 

Brooklyn.* * 

Melrose. 

San Leandro. 

Lorenzo. 

Decoto. 

Niles.«« 

Irvington.** 

Warm Springs. 

Haward's. 

Milpetas. 

San Jose.** 



18. Metam. Cretaceous 

20. Quaternary. 

20. Qua., 19c. Ter. Plio. 



it 
it 
it 
it 
<( 



Tertiary, Pliocene. 
«« 

20. QuatenuuT'. 



it 
tt 



Stockton A Tisalia and Stockton * Cop- 
peroplis BaUroade.** 





6 

11 

15 



16 
22 
30 



16 
20 
28 
34 



Stockton. 
Charleston. 
Holden 
Peter's. 



Peter's. 

Waverly.** 

Milton. 



Peter's. 
Farmington. 
Clyde. 
Oakdale. 



20. Quaternary. 



it 
it 



it 



tt 



19. c. Tertiary Plio. 
1. Arch. Granite. 

20. Quaternary. 

<i 

it 

a 



* The gravelly hills, with clav, slates and sandstone of fresh water formation, are here 200 feet 
thick or more, and may include the whole Tertianr age. 

t This formation crosses the river near here full of marine fossils, and lies flat on edges of the 
slated below. 

X Very much changed by 19. Volcanic. 

67. Redding. Mt. Shaska, 14,440 feet high, is in view and easily ascended in summer from the 
end of the railroad. Fine Cretaceous fossils are found near here and also beds of fossil wood, and an 
abundance of excellent iron ore is found on Spring Creek, 12 miles to the northwest. The rockB 
from here north are much covered with 19. Tertiary volcanic fragments and ashes, bat exposed by 
the deep cuts. 

The Lava Beds. A large portion of the northeastern part of California, to the northern state line and 
spreading over Idaho. Oregon and Washington Territories, is covered to a depth of several hundred 
feet with great beds of lava and other volcanic material. The country has generally a broken surface, 
and is interspersed with hills and high volcanic cones, frequently cut into deep chasms by the few 
streams that occur in this region, and extensive caves have been found under the lava beds. This 
lava section has no arable lands, and it is fit only for grazing purposes. (See Note 89 on Northern 
Pacific Railroad.) E. W. H. 

68. Middle Creek. Much placer mining is done, and quartz veins exist 

69. OrovUle. Tertiary leaves and Lignite, 18. Cretaceous, 14. Sub-Carbonlferons fossils found near 
by toward the northeast. 

60. Shingle Spring. Iron, lead and zinc occur near. 

61. Brooklyn. Redwood Peak, 1,636 feet hi^h, is the highest in the range opposite San Fancisco. 
Mission Peak, 34 miles southeast, is 2,666 feet high. 

62. NUe» to Haytoarda. Follows the 20. Quaternary (alluvial), nearly after paseing throagh 
Alameda Cafion 10 miles, traversing 19. Tertiary, 19 c. Pliocene and 19 b. Miocene, then lignitic, wnh 
little coal. 

63. Irvington. Mountains on the east side rise to 4,443 feet-, and on the west side to 3,780 feet in 
bejght 

64. San Jose. Alum Rock CatVon, abont Beven tuW«% ««A\AtV:Y tcomSan Jo6e,i8a pretbrpboe, 
with Miocene fossils and a good hotel. ^L^vCT. 



CALIFORNIA, 



327 



Ms. 



Soaih Paolfio CoMt (N. O.) R. R. 



Alt 



6 
14 
24 
81 
87 
46 
56 
58 
62 
66 
78 
76 
81 



San Francisco. 

Alameda. 

W. Sanleandro. 

Alverado.*' 

Moury's. 

Alviso. 

San Jose.^^ 

Los Gatros. 

Alma. 

Wright's.* » 

Glenwood. 

Felton.«» 

Bincon.*^ 

Santa Gnu. 



18. Meta. Cretaceous. 
20. Quaternary. 



K 
M 
tt 
U 
tt 



19. Tertiary Gravels. 

18 c. Lign. & Met. Cre. 

<( 

19 b. Miocene Tertiary 

tt 

19 c. Pliocene Tertiary 

20. Quaternary. 



Soathem Paoiflo Railroad* 



San Francisco. 

6 San MigueL 
12 Baden.? 

17 Millbrae.»i 
21 San Mateo. 
25 Belmont. 
28 Redwood City.»« 
88 Menlo Park. 
88 Mountain View. 
44 Lawrence's. 
50San Jose.6« 
63 Coyote. 
73 Tennant.'* 
SOGilroy.'^* 
83 Camadero. 
86 Sargent's. 
96 Vega. »• 
99 Pajaro. 
110Castroville.'^» 
118 Salinas. 



{ 



18 c. Metamorphic 

Cretaceous. 
(I 



20. Quaternary. 



78 



« 
(I 
(( 
tt 
tt 
tt 
tt 
tt 
tt 
tt 

u 

tt 
tt 
tt 

tt 
It 



89 
8 

32 

81 

9 

64 

ra 

64 

86 

asi 

827 

198 

168 

188 

67 

88 

17 

44 



Ms. 



Soatbem Pacifio R. R.— Cbn. 



Alt 



128 
134 
143 



80 

94 

100 



99 
101 
106 
112 
116 
120 



Chualar. 

Gonzales. 

Soledad. 



Gilroy.'^* 
HoUister. 
Tres Pino8.^« 



Pajaro. 
Watsonville. 
St. Andrew's. 
Aptos. 
Soguel. 
Santa Cruz. 



20. Quaternary. 



u 
tt 



lot 

127 

182 



(( 


198 


(( 


284 


u 


614 



tt 
tt 



28 
28 



19c. Pliocene, Tert.r«» 

102 
58 

18 



tt 
tt 



tt 



Goshen Division S. P. R* B. 







40 



Huroni 

Heinlen. 

Lemoore. 

Hanford. 

Goshen. 

Visalia. 



20. Quaternary. 



tt 
tt 
tt 
it 
tt 



869 
211 
S20 
242 
272 



Central Paolflo Railroad. 

(Amador Branch.) 





9 

20 

28 



Gait. 
Cicero. 
Carbondale. 
lone.'^* 



20. Quaternary. 
(I 

19 b. Pliocene, Terti. 



(( 



Montrey Branch. •• 



110 
115 
124 
125 



Castroville.** 
Martino. 
Del Monta. 
Montrey. 



17 
14 



20. Quaternary. 

19 c. Pliocene, TertL * 
1. Archaoan Granite. * 



65. Peter's to Milton. Pasaing into 19. Tertiary, 19 c. Pliocene and 1. Archaean (granite) below 
It. About 18 miles southeast is Gopperopolis, on the copper ledge, not worked on account of the low 
price of the metal. 

66. Alverado. The hills on east are the same described on San Jose Branch in note. 

67. Wright's. The east slope is entirely of this formation when ascended, the west being 
hearily covered by 19 b. Miocene Tertiary. 

68. FelUm. The hills to the west have a core of 1. Arcluean Granite, also much 18 c. Cretaceous 
metamorphic limestone. 

69. Bineon. Asphalt is common both east and west, and petroleum is obtained by bored wells. 

70. Baden, A ridge of marine 19 c. Pliocene Tertiary, full of shells, etc., lies west of the road 
for five miles. 

71. MiUbrae. Metamorphic Cretaceous hills west of road, and granite (1. Archeean ?) below. 

72. Redwood City. 19 b. Miocene (Tertiary) hills come near on the west. 

73. Mountain Vtew. 18. Metamorphic Cretaceous hills on the west, mostly capped by 19 o. Mio- 
cene Tertiary (marine.) 

74. Tennant, The celebrated New Almaden Quicksilver Mines are not far west. 

75. OUroff. Some Li^itic (19 a. Eocene and later) exists to the west, but has not yet been found 
workiU>le. Mjuch 19. Tertiary on the slopes of hills around, with very fine marine fossils (19 b. Mio- 
cene and 19 c. Pliocene.) 

76. Vega. Passes through the 18. Cretaceous hills, fianked by 19. Tertiary (19 a. Miocene and 
19 b. Pliocene) on the west, some lignite in it. 

77. CastrovilU. The hills to the southward are metamorphic and granitic, with 19. Tertiary on 
their fianks as before. 

78. Tries Pinos. The New Idra Quicksilver mines lies 50 mile southeast in the highest part of 
this range of mountains, near 5,000 feet elevation. Iron, lead, silver and arsenic also occur. 

79. ion*. Some lignite of very little value is found here. 

80. Montrw Branch passes through a low spur of 19 b. Tertiary containing fossils, which lie upon 
the gnnite, andshows the efl'ects of change by heat at the junction, fh>m which the granite is supposed 
by tome to he eruptive 19. Tertiary. Tropolite or infusorial voUanVn^ iax!Ld.\& <^<ycsi\SLQ'&.\^««x VkSstA« 
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Padfle Coast Railroad. 

Ms. (Near latitude 35°) Alt. 


Galtfomla Sbutliem BaHroad— 

Ms. CkmHmted. Alt 



10 
15 
22 
80 
85 
42 


Port Harford.* 1 

Ocean Side. 

Steele's. 

Verde. 

Los Berros. 

Nipoma. 

Santa Maria. 

Lake View. 

Harris. 

Los Alamos. 


19 b. Miocene, Tertia. 

M 
U 
(1 

20. Quaternary. 

19 b. Miocene, Tertia. 
20. Quaternary. 


116 
122 
127 
188 


San Jacinto. 

Riyerside. 

Colton. 

San Bamardino. 


20. Quaternary. 
«< 


lios Angeles A San JHego Railroad. 


46 
55 
64 



5 

• • ••• 

2*7 

• • ••• 

84 


Los Angeles. >* 

Florence. 

Downey. 

Norwalk. 

Costa. 

Amheim. 

Orange. 

Santa Anna. 


20. Quat4)mary. •*•» 

tt 161 

u rii 


California Southern Railroad. 


« 14 




4 

9 

20 

26 

85 


National City. 

San Diego. 

Old Town. 

Selwyn.* « 

Cordero. 

Encinitas. 

Stewart's. 

San Luis Rey. 

Ysidora. 

De Luz. 

Fallbrook. 

Temecula. 

" Car B." 

Elsinore. 

Pinacate.** 


20. Quaternary. 

19 c. Pliocene, Tertiary 

20. Quaternary. 

19. Eocene, Tertiary. 
19 b. Miocene, Tertiary 

u 
if 

20. Quaternary. 

18 c. Metam. Creta. 
1. Archaean Granite. 

20. Quaternary. 

u 
it 
It 


« Hi 

« ItO 
it Its 


Los Angeles Diyision. 


42 

47 
52 



18 


5 
10 
15 
22 
25 


Los Angeles. 
San Monica. ' 


20. Quaternary. 


60 
66 
78 
86 
96 
104 


Los Angeles. 

Florence. 

Compton. 

Cerritos. 

Wilmington.** 

San Pedro. 





There are peveral short lines in different parts of California, which traverse Quaternary strata, 
but they show nothing beyond what is contained in these notes. 



81. Port Harford. A branch runs northeast of San Luis Obispo, nine miles over rolling table 
laud 19. Tertiary and 20. Quaternary; beds of enormous fossil oyster and other shells are commou 
near by ; also lignite and petroleum, volcanic and metamorphic nills also lie near, containing quick- 
sliver. Limestone, etc., is fiirther north. 

"JiZ. Selwyn. Fossils are numerous in the nearly level strata near the coast and probably inelnde 
an the 19. Tertiary divisions. Under these, at Pt. Loma, 18. Cretaceous fossils are found with lignite 
in up-tilted strata, and the bed near Selwyn was confounded with these and described as Cretaceous, 
Division B., at first, but agrees better with the Tertiary. The true Cretaceous again occurs on the 
W3st slope of the Santa Anna Coast Mountains, five miles north of Fall Brook stanon. Fine felspar, 
tourmaline and garnets also occur in this range in granite. 

83. Pinacatej A few miles north of the Tamesca Mountains are the tin mines, which will proba- 
bly become of much value, going up to 60 per cent 

84. Wilmington. A metamorphic (18. Cretaceous) hill north of this harbor. The islands visible 
are similar, with some 20. Quaternary sandstone and Paleozoic rocks. 

85. Ooshen to Oaliente. The mountains westward are like those from Pleasanton to Niles, with 
more 19. Tertiary, 19 b. Miocene and 18. Cretaceous. Also 20. Quaternary, volcanic and gnmite in 
places. The only coal now worked is north of Mt. Diablo and south of Livermore. The granite, of 
the coast ranges at least is eruptive, and belongs rather to the Quaternary than the Archcean. 

86. Stockton A ViioXia Rmroad. The most northern group of **Big Trees" is approached by this 
route. 

The Big Trees. One of the greatest curiosities in California consists of the Big Tree Grove, situ- 
ated on the divide between the middle fork of the Stanislaus and the Calaveras rivers, about 20 miles 
east of Mokelumne hill, and at an elevation of 4,769 feet above the level of the sea. The trees range 
in height from 150 to 327 feet, and in diameter from 15 to 30 feet 

87. Perns Grove to Santa Rosa. The foothills are ftill of Tertiary fossils (Miocene and Hiooene). 
The metamorphic and volcanic mountains contain valuable quicksilver mines. 

88. Northern Pacific Coast Railroad. The only groves of^ celebrated " Redwood " tree, accessible 
by railroad, are on this route and northward. 

Xhrmta :— Note 6, for " telburet" read telluret; page 820, at Cornwall and Antiooh, read Pliocene; 
at Brentwood, etc., Quaternary ; at Banta, for 19 a. "Miocene" read Eocene: page 321, at Nadeao, 
Quaternary ; Note 28, for " El Carco," El Casco ; page 324, for " Pem's Grove," Penn^s ^ 
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1 8 o. Upper Cretaceous. 
18 b. Middle Cretaceous. 
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AgB undetermined. 
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Eruptive Gabbros and Horn- 
blende Rocks. 
Philadelphia Gneiss. 



Magnesian Marble. 
Quartzite. 



PlUladelpliiaf DVilBiIii^oiiy mnd 
Baltimore R« R« 


IfewarlKana Delaware Oitjr BaU- 


1ft. 


Stations. 


Geological Formations. 


Ms. 

8 
10 

12 


Stations. 


Gbological Formations. 



10 

U 

t8 
82 


Philadelphia. 
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Newark.' 

Landenberg.*^ 

Avondale. 
Poxneroy. 


( 18 a. L. Cretaceous 

< Amphibolites and 

f PhiU. Gneiss. '•• 

( Quartzite, Marble. 

•] and Philadelphia 

( Gneiss. 

(See Pennsylvania.) 
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Wilmington.* 
New Castle/ 
Kirkwood. 
Ml Pleasant* 
Middletown. 
Townsend. 
Clayton. ' 
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Harrington. 
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(xeorgetown. 



25 Georgetown. 
81 Harbeson. 
38 Cool Spring* 
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40 Lewes. 



25 
41 
64 
68 
77 
81 



Gbological Formations. 



19 C U. PU. to P. Pll 

<< IS 



Georgetown. 

Frankfort 

Berlin. 

Snow Hill, Md. 

Stockton, 

Franklin, 



•I 



<4 
«< 
«« 



M 



«< 



<« 



tt 



19 c U. PIL to P. PU 



«« 



20 c Modem. 



19cU. PL toP.R" 



«c 

• 4 



NOTES ON DELAWARE. 

1. Newark. On the plane to the south of Newark, red and white (mottled) days rise a few feel 
above the surface, covered by a great thickness of Red Gravel and brick clay of Qoatemary ase. Tlw 
mottled clays are probably the equivalent of the Wealden, the latter sub-division being refoned by 
most authors to the Lower Cretaceous, and bv a few to the Upper Jurassic. Passing to the north m 
the town, you walk for a mile over a belt of Amphibole trap, beyond which are soft mica schists and 
Sranitic gneisses of doubtful Palaeozoic age. HUls from the background of the town, along the slopes 
of which can be traced the terrace of Quaternary graveL 

2. Wilson, Iron Hill is three miles long by one mile wide, the back bone being a mass of dioritic 
trap and jaspery quartz. The trap is decomposed into a serpentinic earth, which is completely impreg- 
nated with masses of limonite. Several iron ore pits are at present wrought. This dike is entimy 
confined to the area of Wealden clays, but was evidently an island when the Utter cla]rs were deposited, 
•or at least of an earlier origin than the clays. 

8. Delaware City, At this place a yellow sand marl is succeeded by a calcareous Green Sand of 
an ashy color. This can be seen well exposed along the level of the canal, particularly near St. George's. 

4. Wilmington, Excellent exposures of Eruptive rocks are obtained along the Brandywine, con- 
sisting of alternate masses of syenitic gneiss, with a predominance of a coarse feldspathic Hyperstheoe 
Oabbro. 

5. New Castle. One mile south of New Castle, upon the river, is a bluff of white, sandy fire clay. 
This is the only exposure in the State of the lowest member of the Plastic Clay Series, and is overlaid hj 
4X) feet of mottled clays. 

6. Mt. Pleasant, Two miles to the northwest of this station is the deep cut made by the canaL 
For nearly two miles the green sand rises as high banks upon each side, offermg the b^ exposures of 
the marl m the State. 

7. Smyrna, The Miocene clays are well exposed along Duck Creek, and abound in places in 
characteristic fossils. 

8. Dover. The Miocene clays can be seen back of the town on Jones Creek, and a little to the 
south on Murderkill Creek, Miocene fossils are found in abundance. 

9. Seaford, To the east of Seaford, upon Nanticoke River, a dark blue clay is well exposed. At 
its junction with the overlying loam are found nests of the modem Oyster. This blue clay is found to 
cover all of Sussex County, but is rarely seen^ except in the deeper cuttings of the creeks. Its thick- 
ness varies from three to ten feet, beneath which is over forty feet of fine ^ass sand. The glass sand 
is probably the equivalent of the New Jersey glass sand of rliocene age. The modem shells, although 
found at the junction of the Blue clay with the overlying gravel, are more imbedded in the latter. I 
therefore regard the gravels as early Quaternary, and the Blue clay as later Pliocene. 

10. Hockessin, At this place are excellent quarries of pure dolomitic marble. Kaolin is also 
worked in abundance. The dolomite beds in Jackson's quarry form a perfect anticlinal, overlaid by a. 
corresponding anticlinal of Mica schist. This dolomitic area is the extremity of a tongue of the same 
rock extending in from Pennsylvania. 

11. Landenberg, Near this place in the limestone quarries the relation of the Potsdam quartzite, 
calciferous marbles and mica schists to each other can be well studied; there are seen three antidinals 
capping each other, with the mica schists uppermost. 

12. The northern part of the State of Delaware is underlaid by Crystalline rocks, which extend 
from the northem curved boundary of the State to a line crossing the State a little north of the Phila- 
delphia, Wilmin^on and Baltimore Railroad, and ranning in the same direction about N. 60^ £• The 
latter area, ia divided into two belts of about equal extent. 

(a) A southern club-shaped area, composed ol axnp\v^»!\\\je «cVvsita,wlth which is associated a 
bluish gray trap, ranging from a quartz dUmte to a ttue ^ky^iVxa. T>da& «x«». \% «. <»Tw<vci>aAsc«»k. ^1 tha 
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Reading, Pa. 
Chadd's Ford. 
Granogue. 
Adams. 
Dupont 
Greenville. 
Lancaster R'd. 
Wilmington.* 


See Pennsylvania. 

Phila. Gneiss. 
<« 

Hypersthene Gab. ■•» 

4« tS* 

(« 

«c 

L. Cre. & Gabbro. ' 


Wilmington. • 
Greenbank. 
Ashland. 
Hockessin." 

Southwood. 

Landenberg.^^ 


Gabbro. & 18 a. L. C. 
Phila. Gneiss. 

•• with Marble, 
j Quartzite, Marble, 
i and Mica Schists. 
Same as above. 



mrenitic areas of southeastern Pennsylvania, referred by Mr. C E. Hall to the Laurentian, althoug'h 
they may prove to be Horonian, or even later, and probably forms an intrusive mass between U&e 
Phuadelpnia gneiss. 

(^) A northern area, the 8ha|>e of a donble convex lens, covered bv granitic gneisses and mica 
schists, the equivalent of the Philadeli>hia gneiss, which by earlier wnters has been referred to the 
Montalban, and by later to the Palaeozoic 

This part of the State has an uneven surface of beautifully rounded hills, with a bold and rounded 
outline, and is elevated several hundred feet above tide water. Limestone also occurs in this primary 
TCgion. It is a nearly pure dol<Mnite in a coarse and fine grained crystalline mass of a white color* with 
at times a bluish tinge. About six miles N. W. of Wilmington is a limited body of serpentine of 
various shades of jrreen, with a heavy vein of granite passing through it. 

South of the Prunary or Rocky rtadoxa of the State and, indeed, from its lower limit to the south- 
em boundary of Delaware, tiie general features of the countiy are widely different. Instead of a con- 
stant succession of irregular and boldly rounded hills, is presented a comparatively level country or 
table land, gently sloping east and west towards either bay from an elevated strip of land several miles 
in breadth. The streams flow from this east and west through the soft and yiel(Ong strata which con - 
sdtute the geological formations of a very huge portion of the State; these formations being composed 
of clays and sands which are more or less loose in their texture. The surface of the country, originally 
father flat and leveL has been scooped out by brooks and creeks and rain torrents into an undulating 
surface, presenting low hills and bowl-like depressions, sometimes gently sloping, at others with abrupt 
declivities, where the formations offer a sufficient resistance to the afi;ents of denudation. From the 
lower limit of the primary formation nearly to the southern border of New Castle County, is a series 
of clays and marls of the Cretaceous and upperjurassic formations.. Between the lower or southern 
limit of the Cretaceous and the lower part of Kent County exists a series of beds of cUy and sand 
which are of the tertiary (miocenc) formation. The surface of the country ia the lower part of Kent 
and the whole of Sussex County is much more level than that farther north. The aggregate thickness 
of all the formations south of the primary will probably not fall short of five hundred feet, and the gen- 
eral bearing of all the f ormaHons, like that of the primary, is nearly N. 50<* E. 

The little State of Delaware furnishes us with a general description of the Geology of the whole 
Atlantic Coast, including considerable portions of the States of New Jersey, Maryland. Virginia, 
North and South Carolina and Geor^^ia, comprising the primitive Archaean backbone or founchition 
formation, with the Cretaceous, Tertiary and Quaternary extending eastward from it to the Ocean. 
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19 b. Miocene. 
19 a. Eocene. 
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19 b. Miocene. 
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(See Pennsylvania.) 
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Philadelphia. 
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Rising Sun. 
Rowlandville. 
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Perryville. 
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Bowie. 

Marlboro. 

Linden. 
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La Plata. 
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Pope's Creek. 
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19 a. Eocene. 
19 b. Miocene. 
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As before.) 
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Baltimore. 

Mt. Vernon. 
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Cockeysvill^. 
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Huronian. •' 



«< 



asi 



j 2-4. Siluro-C'mbr'n 
( Serpentine. 
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ries of white marble 
11 c Montalban. 
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Limestones. 
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( Continued in Pa. See page aSa) 
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^Br Prof. P. R. Uhler, of the Ptabody Institute^ Baltimore, except B. A O. R. R. west. 
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Baltimore.' 



3 Fulton Station. 
B Oakland. ■" 
6 Arlington. *" 
9 Ho'rdaville. *" 

PikesviUe. "• 

1 Greenwood •" 
.4 Owing'i Ms. "° 

ReiBIcrstona. 
13 Finksburg. 

11 Tannery. "° 
A Weslm'ster, "° 
:1 N.Windsor. •" 
5Un. Bridge."' 
,8 Middleb'rg;. *" 
SFredeiickJc.*" 

4 Rocky Ridge. 

1 E mmitsburg. 



7 Smilhsburg. ' 
16 Hagersto'n, ' 
>3 W'msport. ' 



"iMontalb'n. 

Montalban. Copper. 
Huronian. 

Marble 

" Var, Marble. 

Trias. & Silur-Cam. 

Triaasic, Var. Marble. 

16. Triaasic. 

16. Tri. Diflb. dyk e. 
a b. Potsd. (Marble.) 



i a, Trent, lir 

i c. Hudson River. 
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D Washington. ' 
7 Sil'r Spring. "" 
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a geoloKicaf poahion slmlUr lo that of Baltimore, but here the lubjaeep" -^-i.- -— "i=:"i.. -.-."*• ." 
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Gbological Formations. 
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4 c. Hudson Rlv. 

4 c. up to 14 b. Low. 
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HombL sch. Gn. age? 


Baltimore. 


Homblen. schist age? 
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stone breccia called the Potomac Marble. This is well exposed near Point of Rocks. This Mesoxok 
belt is flanked immediately on the northeast and east by a belt of rather impure slaty limestone. 

11. The sorge at Harper's Ferrv is cot through metamorphic rocks, of in part TOX>bably Horonian 
age. One and a half miles west of the station the Calcif erous limestone appears. From tnis point, 88 
miles, to near North Mountain, 107 miles, a wide belt of Lower Silurian limestone occurs, with occ»> 
sional bands of slate, embracing the rocks from the 8 a. Calciferous to and including the 4 c. Hudson 
River. These have never been separated in this region. The limestone predominates by far, and will 
be spoken of as the SM. Siluro-Cambrian. 

18. On the west side of this limestone belt, a great fault brings down in North Mountain the 
various Silurian and Devonian formations from the 6 a. Medina to the 18 a. yeq>ertine or No. X, 
which are to be seen in North Mountain and its immediate vicinity. 

18. From North Mountain to Cumberland a wide belt of highly disturbed strata occurs. Owing 
to the close compression of the folds in which the strata are thrown, many of the formations contained 
in this belt are alwajrs to be seen at any given locality, and hence when any formation is given for a 
station it must not be inferred that this alone occurs there. 

In this belt the following formations are to be found: The 5 a. Oneida, 6 b. Clinton, 7. Lower Hel- 
derberg, 8. Oriskany, 10. Hamilton, 11 a. Portage, 11 b. Chemung, 12. Catskill, and 18 a. Vespertine. 
These have never been clearly separated from each other. The hard sandstones, such as the 5 a. 
Oneida and 8. Oriskany, usualfv form the crests of the ridges, and the softer stratai, more commonly 
the Hamilton, compose the valleys and foot hills. W; M. F. 

14. Cumberland^ Md. Beautiful Oriskany sandstone fossils occur at the quarries in and about 
the city. Also Lower Helderberg and Clinton group fossils on Wills Creek below the town and Wills 
Gap. Also Fucoids of the Medina sandstone. R. P. WHiTFKLa 

16. Patterson Creek, A short distance south of the road good Hamilton fossils axe obtained on 
the Patterson farm. R. P. W. 

16. Frostburg, Coal plants of various kinds, Hamilton fossils as casts occur in and on the hills on 
the N. £. of the city, some of them very fine. R. P. W. 

*As it would seem advisable to give with some fullness what is known about the rocks near a large 
fAXv like Baltimore, the following notes on the crystalline rocks in that neighborhood have been fur- 
nished for this book bv Dr. Georgje H. V7iU\ams,assocv&x.«\xi'NL\Tvex8\o^ «x\Va. Xoh.ns Hopkins Univer- 
Mity, in which he has brought to light some intereslKtv^ ^vnxa N?>QA.Oa. «» »ap| cSl «cxKa&. ^.^SL 
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17. On the outskirts of the cit^ on the right are the large Gneiss quarries of Tones Falls, which 
furnish Baltimore with much buildmg and paving stone. They also produce many beautiful minersils, 
including the species Beaumontite (Heulandite) and Haydenite (ChabiEtzite). The Gneiss is intersected 
by laige veins of pegmatite containmg fine specimens of microchne and frequently tourmaline, apatite, 
sphene, garnet, etc 

18. Between Melvale and Woodberry a tongue of the Hypersthene-gabbro is crossed, and a contact 
between this rock and the gneiss well exposed. 

10. Just west of Hollins Station, but not visible from the railroad, is the lenticular mass of serpen-- 
tine, known as the Bare Hills. It contains considerable chromite, which, however, is now no longer 
worked. Just south of the Bare Hills is a mine of chalcopyrite, occurring in the hornblende gneiss in 
connection with octahedral crystals of magnetite, and an mteresting monodinic variety of anthophyl- 
Utc. G. H. W. 

20. This most interesting eruptive rock, locally known as *' Nigpferhead," covers an area of about 
fift3r square miles west and north-west of Baltimore. It is mo4t admirably exposed at the above-named 
stations, especially at Mt. Hope, where a long cut reveals a section of it over 1,000 feet in length. In 

£:neral appearance it strongly resembles the normal triaasic trap, but is petrographically altogether 
fiferent. It weathers to a dark vermilion soil, through which huge blocks of the fresh purple rock may- 
be seen protruding. The most interesting feature of this gabbro is the partial alteration which it has 
suffered to a homblendic rock which is generally massive, although sometimes schistose. This may be 
designated as Gabbro-Diorite, and has been formed by the paramorphosisof the pyroxene to hornblende 
without chemical change (see Am. Jour. Sd., Oct., 1884). This change may be most ad vantageously 
studied at the Mt. Hope cutting. Just south of Highland Park the contact of the Gabbro and Schists- 
may be seen with large dykes of the former rock alternating with the schists before the actual contact 
is reached. G. H. W. 

81. A few hundred yards above Oran^ Grove, on the Patapsco River, there is « most interesting- 
profile S50 feet in length exposed by the railroad excavations. Hornblende schists, dipping over 70^ to- 
the west, are cut by apparently eruptive granite. In the center a hu^ trunk, nearly 80 feet broad, 
emerges from the ground parallel to the dip of the schists, and from this two lateral arms are given off 
on each side which traverse the schists nearly at right angles to their bedding. The lower of these 
lateral arms on the west side, although only four feet broad at its origin, may be traced over 160 feet 
in a horizontal direction, ana when it disappears is leas than five inches in width. On the east side 
the arms are equally well marked, but are not exposed for so long a distance. Inclusions of the schist 
in the granite are very numerous; one in the mam trunk is over 14 feet long. These dykes exhibit in 
an admirable manner the effect of the cooling surface on their structure, being alwajrs very coarse: 

Kained in the center but fine grained at the edge. Smaller dykes of granite are frequently exposed 
tween Orange Grove and Avalon. G. H. W. 

88. The granite at Ellicott City is generally porphyritic; on the edges of the mass, however, this, 
atmcture disappears and the rock seems to pass gradually into Gneiss. G. H. W. 

88. The granite extensively quarried at Fox Rock and Granite P. O., a few miles north of Wood- 
stock, is of a very superior quahty, closely resembling the ** Richmond Granite " of Virginia. 

G. H. W. 

84. Loch Raven is a romantic spot on the Gunpowder River, which has been dammed as part of 
the Baltimore water supply. A conduit, cut through five miles of solid rock, leads the water to the 
city. From the station northward along the river the road exposes a fine section of quartzite and mica 
schist in contact with crystalline limestone. On the railroad are exposed quartz rocks and gneisses, 
with tourmaline and secondary mica developed on the cleavage planes. These are immediatelv over<.- 
laid by crystalline limestone, which is in turn succeeded by mica schists, often rich in garnet and fibrol- 
ite, and resembling the well known Philadelphia mica schists. At many points, however, the rocks en 
both sides of the limestone appear to be identical. At the upper contact is a huge dyke of very coarse 
grained granite. This is on the road just opposite the Water-works building on the dam. 

G.H.W. 
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DESCRIPTION OF THE GEOLOGICAL FORMATIONS. 

As the descriptions of the formations given in the introductory part of this yolume do not give a 
detailed accoant of the carboniferous rocks, and as West Virginia can lay claim to greater develop- 
ment of these beds than any other State, Professor I. C. White has kindly furnished the following 
resumd of their structure and characteristics, and has extended it briefly to the other formations m 
that State, besides the Carboniferous. As these are the results of Professor White's very recent 
explorations as United States Qeologist, they will be especially valuable to those who have not the 
time or opportunity to look through the official geological reports, and they may serve to correct 
many erroneous statements as to the geology of West Virginia which have obtained currency. 

T Tvr 

20. QUATBBNABT. Cincinnati Ice Dam and Flooded River epochs. 

Tne only Quaternary deposits found in West Virginia are those made along the Ohio River and 
its tributaries during the existence of the Glacial dam at Cincinnati, and those made along all the 
streams which drain the Allegheny Mountains plateau. (See Note 62.) The rounded boulders at high 
levels along the Potomac, Cheat and other rivers resemble glacial deposits, but no glacier ever existed 
in West Virginia.the deposits in question having been made during the " Flooded River " epoch which 
closed the glacial period, when the snows that had doubtless accumulated to a considerable thickness 
on the Allegheny plateau melting away filled the draining streams with water to a depth probably 
exceeding 100 feet The entire area of West Virginia was elevated above sea level during the Appala- 
chian revolution, and has remained above the same ever since, hence none of the formations between 
the (15) Permian and (20) Quaternary are found in this State. 
15. Permian or Peniio-CarbonJferoiis« Upper Barrens.* [XVI. Serai.] * 

The Permian beds, according to Fontaine and White, include all the stratified rocks in West 
Virginia above the horiaon of the Waynesburg coal. The series has a maximum thickness of 1,500 
feeC and consists of red shales, sandstones and limestones, there being three or four thin coal beds 
in the lower half of the group, out none whatever in the upper. The beds are all apparently of fresh 
water origin, since the limestones contain no fossils except SpirorbiSt (^pris, Estneria^ and other 
bivalve crustaceans. The plant remains are principally Ferns oi Permian tvpe, including OaUipteria 
conferta^ though Taeniopterii^ Baiera and others recall Mesozoic forms. The formation enters the 
•State from the southwest comer of Pennsylvania and stretches across it to the Great Kanawha River 
in a belt 30-50 miles wide. 

1. By Professor I. G. White, United ^States Geologist, and lately on the Second Geological Survey 
of Pennsylvania. 

2. Permian. The evidence of the existence of the Permian or Permo-Garboniferous formation 
in West Virginia is contained in Vol. P.P. of the Second Geological Survey of Pennsylvania, by Wm. 
M. Fontaine and I. G. White, 1880. J. M. 

* The names and nambers enclosed in square brackets are tViO^ ^i^'^efi V> \.\i!& VsttcvidSKssv^^Xrs x^^ca^ 
B. Bogen, late State Qeologiat of Virginia. 
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14e. Upper Ooal Measnres, Monongahela Series. [XV. Send.] 

In the northern portions of the State contains four coal beds in descending order, as follows: 

Wasmesburg bed, merchantable coal 4-6 ft. 

Interval limestones, shales and sandstones ^ -.,,^,». 250 ft. 

Sewicklev bed, merchantable 4-5 ft 

Interval limestones and shales 66 ft, 

Redstone bed, worthless 3-4 ft. 

Interval limestones, shales and sandstones........... 40 ft. 

Pittsburg bed, merchantable coal 6 ft. 

Total thickness 374 ft 

In Southern West Virginia, on Great Kanawha River, the gronp has undergone the following 
changes: The Sewicklev and Redstone coals are absent; the Waynesburg is thin and worthless: 
the gproup has lost all its limestones except one thin stratum : it has also lost 100 feet of rock, inte> 
vals oeing reduced to 275 feet; red shales are abundant on tne Kanawha River; there are none in 
these measures on the Monongahela; the Pittsburg coal maintains 5 ft.-6 ft. of merchantaUe coal, 
but it is often absent entirely from wide areas, or only 1 ft.-2 ft. thick on others. 

141y. Barren Memsures. [XIV. Seral.1 / 

Northern West Virginia shows the following structure : 

Shales, sandstones and limestonra, sometimes including a thin coaI........»....... 200 ft 

Morgantown sandstone ..m 25 ft. 

Elk Lick coal 0-4 ft. 

Shales ». 75 ft. 

Green crinoidal limestone, very fossiliferous ..«.• 2 ft* 

Coal 0-1 ft 

Red and variegated marley shiJes 100 ft. 

Bakerstown c(m1 ».........m. 0-4 ft. 

Shales and sandstones 40 ft. 

Upper Mahoning sandstone, pebbly 50 ft 

Brush Creek coal 0-3 ft 

Lower Mahoning sandstone 75 It 

Shales « 12 ft 



Total « ......««.. 585 ft. 

On the Great Kanawha this group thickens up to 800 feet : the green crinoidal limestone disap* 
pears, but is exactly replaced strati-graphically by one of fresh water origin. The Brush Greek ofu 
attains important dimensions, and two new ones are introduced below it, while the series is texmir 
nated by the " Black Flint," a marine deposit of dark gray, or blackish flint peculiar to the Kanawha- 
Valley, and exhibiting every gradation between sandy shale and compact silex. 

The coals of the barrens are everjrwhere variable and uncertain. A bed may be present in good 
thickness on one farm, while on the adjoining land it may be absent entirely, or so impure as to 
prove worthless. The Brush Creek seam is the persistent and important one. 

14b« liOwer Coal Measures. Allegheny Blrer Series. fXIII. Serai.] 

These measures are 250 feet thick at the northern line of tne State, and usually contain five east 
beds, in the following order: 

Upper Freeport Coal — 

Interval. JM) ft 

Lower Freeport Coal — 

Interval. 75 ft 

Middle Kittaning Coal— 

Interval 85 ft 

Lower Kittaning Coal — 

Interval ....00 ft 

Clarion Coal — 

Interval to top of XII 20 ft 

The Upper Kittaning Coal, which is often present in Pennsylvania, seems to be absent in Northern 
West Virginia, though it comes into the section on the Kanawha River. The Upper Freeport and 
Lower Kittaningare the only ones of these five that are valuable, since the others are usuallv too 
thin and slaty. The first is generally 4 ft.-6ft. thick and the latter 3 ft.-5ft This series graaaallv 
expands southwestward, andon the Kanawha River attains a maximum thickness of 1,100 ft, in which 
its six productive coal beds are disposed somewhat as follows: 

Upper Freeport ("Cannelton Lower") bed- 
Interval ....100 ft 

Lower Freeport (" Coalburg ") bed — 

Interval 75 ft 

Upper Kittaning (" Winnifrede") bed- 
Interval 850 ft 

Middle Kittaning ("Cedar Grove ") bed- 
Interval ».116 ft 

Lower Kittaning ("Campbell Creek") bed — . 

Interval .J20 ft 

Clarion (Eagle) bed- 
Interval to top of No. XII. in whieh two or three thin coal streaks occur....w340 ft 

' The six coal beds given above are never all workable in the same section ; in fiact it is rare thai 
more than two of them furnish valuable coa^ oiitYve &«ai^ Yt^"^"^* 'Y^kaliaw^Tt Kltftaning is probably 
'ite most persiatent of the Kanawha coala. 
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3.4a. Pottairme oonslomeiwte. Kew Btip«r Ckial SmrlM. [XIL Serai.] 

The No. XIL series has the following struoture In Northern weat Virginia, on Cheat Rivers 
Massiye, pebbly, sandstone, sometimes in two or more beds witii interyening 
shales, the whole representing the Homewood and Cannoquenessing sand- 
stones of Pennsylvania » • .......mISO It. 

Ck>al - ..1-2 ft. 

Black Slate 10 ft. 

Gray Sandstone to base of XII 26 ft. 

Southwestward across the State this series thickens, even to a greater extent than XIII., and i]| 
the ;New River (southward continuation of the Kanawha) region, attains a maximum of 1,900 ft, in 
which are three important coal beds in the following order, descending trom top of XII. : 

Massive sandstones and conglomerate with a thin coal, 176 ft. below top 400 ft. 

NuttallCJoal ^.« 

Shales and massive sandstones 260 ft. 

Ck>al 

Shales and sandstones « 100 ft. 

Ck>al ..M 

Shales and massive sandstones to base of No. XII 660 ft. 



Total 1,300 ft. 

These three beds are coking coals of the finest quality, and one of the two lower appears to be 
identical with the great ten-foot seam of the Flat Top country. These coals are found of workable 
thickness only around the southern margin of the coal area^ in a belt of country 20-90 miles wide^ 
north from which they thin away to insignificant streaks. The Nuttall bed would correspond to tho. 
Quakertown coal of Pennsylvania, and the other two would represent the Sharon and its *' rider.** 
13. Sabi-Carboniferoos. 
ISc Blaaoh Chunk Shales. [XI. Umbral Shales.] 

On Cheat River consists of shales, green sandstones, and thin limestones, with iron ore next the 
top ; total thickness 300 ft., in which are only 10 ft.-16 ft. of red shale. On New River this series is 
not less than 2,000 ft. thick, consisting of red shales, green and gray sandstones, with an impure 
limestone at the top of the Kroup. 
13b. Mountain or Greenbrier Umestone. [XI. Umbral Limestone.] 

100 fti-160 ft. thick in Monongalia Co., but increases to over 800 ft. in Greenbrier Co. Is absent 
entirely over a large portion of the Northern region of the State west from Chestnut Ridge. 
18a. Pooono Sandstone. [X. Vespertine Sandstone.] 

Hard gray current bedded sandstone and conelomerate, 600 ft-600 ft. thick on Cheat River, and 
1,000 ft.-l,200 ft. in the Allegheny Mountains along B. ft O. R. R. No measurements have been made 
in southwestern portion of the State. 
9-12. Devonian. 
118. Cataldll. [IX. Poneni] 

Red shales, green and red sandstones, and an occasional conglomerate, 800 ft. thick at Rowles- 
bnrg, B. ft O. R. R., and 1,200 ft.-l,600 ft. in Allegheny Mountains ; thins away to almost nothing west 
trom Chestnut Ridge. 
11-19. Ohemnns-Gatsldll. [VIII. and IX. Ponent and Vergent in part.] 

Green and sray flaggy sandstones, fossiliferous, also containing occasional red beds, and a con- 
glomerate with flat pebbles, (1st Venanjgo oil sand and gas rock at Washington and Murraysville), thick- 
ness near Keyser down to lowest rea bed 800 to 1,000 ft. These rocks have sometimes been classed 
with the Catskill and again with the Chemung. In Penna. Geol. Report G', p. 63, the desirability of 
the present classification is ftilly set forth. 
lib. Chemnnc^ 

and HVin- Vergent.] 

11a. Portai^e. j 

A series of hard, flaggy sandstones and shales, with a massive conglomerate (3d Venango oil sand) 
100 to 200 ft. below the top ; no red beds whatever ; sparingly fossiliferous ; thickness about 2,600 ft. 
lOo. Genesee. [VIII Cadent] 

Black slate and dark shales; thickness 150 to 200 ft. along B. ft O. R. R. 
10b. HamUton. [VIII. Cadent.] 

Dark brown sandstones and sandy shales, very fossiliferous; thickness along B. ft O. R. R., 
600 to 800 ft. 
10a. Maroellus. [VIII. Cadent.1 

Black and gn^ slates with beas of impure gray limestone at base. The entire group 600 to 600 
ft along the B. ft O. R. R. 
9. Comiferons. [VIII. Cadent.] 

Wanting in West Virginia. • 
5-8. Upper Silnrian. 
8. Oriskany. TV II. Meridian.] 

A coarse, dirty yellow fossiliferous sandstone, 76 to 160 ft thick. 
7. liOwer Helderbei^. [VI. Pre Meridian.] 

Highly fossiliferous gray and blue limestones, 400 to 600 ft. thick. 
6. Balma. [V. Scalentj 

Greenish magnesian limestones, red and variegated shales, the whole having a thickness of 800 
to 900 ft. along B. ft O. R. R. 

5b. oiSSi£?.<'^""'}[V- SclentMid Surgent] 

Hard, flagsy sandstones ; thin limestones and shales, in which occur two beds of iron ore, the 
thickness of aJf being 400 to 600 ft. along B. ft O. R. R. 
5a. Medina and Oneida. [IV. Levant.] 

Hard, white sandstone (white Medina) at top 400 to 600 ft. thick, succeeded by red shales and 
sandstones 800 and 1,000 ft. (Red Medina), and followed by gray &and&toiL^««xid.<»y^<^Q)\fiAT«^<^\^^x^^ 
200 to BOO feet thick. 
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X«ower Sllurlaa or CambrUut. 
4o. Hadson River Shales. [III. Matinal.] 

Dark brown shales and slates usually cleaved, probably 2,000 to 3,000 ft. thick on B. ft O. R. R., west 
from North Moantain ; no exact measurements have been made. 
4a. ffiitenandoah Talley Umestone. [II. and III. Matinal and Auroral.] 

Limestones of great thickness, and some of it very pure: no trustwortny measurements have 
been made, but it is probably not less than 4,000 to 6,000 ft. thick along B. A 0/K. IL 
jib. PotsaiRm Sanastone. [I. Primal.] 

Found only in Blue Ridge at eastern line of State, where it consists of quartzites and slates, 
whose thickness has not been accusately determined, but it is probably not less than 2,000 to 
8,000 ft. 

1. ArohsBaii. 

lb. Huronian. Rocks of this age supposed to exist in the gap of the Potomac through the Blue 
Ridge at Harper's Ferry. 

3. Professor White thinks the geology of West Virginia can be best studied by beginning at 
Harper's Ferry, in Maiyland, at the bottom of the series of formations. By this means the z^ad 
between that place and Cumberland is given twice. J. M. 

4. The gorge at Harper's Ferry is cut through metamorphic rocks, of probably Huronian i^e. 
One and a half miles west of the station, a fault brings down the Potsdam and (^ciferoos rodcs 
against the Azoic. From this point. 83 miles, to near North Mountain. 107 miles, a wide belt of 
Ix>wer Silurian limestone occurs, with occasional bands of slate, embracing the rocks from the 3 a. 
Calciferous to and including the 4 c. Hudson River. These have never been separated in this region. 
The limestone predominates by far, and will be spoken of as the 2-4. Siluro-Gambrian. (F). 

5. Martinstmrg. Splendid quarries in No. II. limestone here. One mile east from M artinsborg 
a 83mcline catches the Hudson River slate and the limestonegoes under for two or three miles, then 
reappears, and again goes under to come up once more near Kemeysville. These crumples near the 
centre of the valley are the northeastern extension of the great trough which holds Massanutten 
Mountain, fiO miles south from Martinsburg. 

6. North Mountain. On the west side of this limestone belt a great fault brings down in North 
Mountain the various Silurian and 'Devonian fomations, from the 6 a. Medina to the 13 a. Ve8pe^ 
tine or No. X., which are to be seen in North Mountain and its immediate vicinity. (F). 

7. Sir John's Run, From this point westward to Cumberland the rocks are thrown into a serlis 
of great arches, whose corresponding troughs catch the Poeono beds in the tops of the mountains, and 
bring up the Lower Helderberg limestone on the anticlinals, so that frequently several formationa 
may DC seen near one station. (F). 

8. Doe OtUly. Fine exposures of Catskill rocks in the approaches to the tunnel, which cutting 
through them parallel to the strike, permits the highly inclined beds to slide down into the cats 
from a long distance up the sloping side. 

9. Oreen Spring Bun. The vallev here is a syncline of Genesee, Hamilton and Marcellns rocks, 
enclosed on either side by anticlinal ridges of Oriskany sandstone, making Mill Creek Mountain 
on the east and Patterson's Creek Mountain on the west. 

10. Patterson's Creek, Another synclinal vallev of Hamilton beds, bordered east and west by 
anticlinal ridges of Oriskany. Under the arch of the eastern one the Lower Helderberg limestone 
is brought above water level and quarried on the Maryland side of Potomac. 

11. Cumberland. Good geological headquarters. The great Will's Creek Mountain anticlinal 
just east from the city, brings up the Red Medina, spanned bv a splendid arch of White Medina, 
through which the creek has carved a narrow cailon, in which there is barely room for the two R R's 
and the National turnpike. The Clinton, L. Helderberg. Oriskany and Hamilton all exposed netr 
eity. The low mountain which begins on the Virginia side at Cumberland, and trends away to the 
southwest, is made by the massive Oriskany sandstone and called Knobby or " Knobley.** 

12. Keyser, Splendid ground for geologists. The Potomac river turns squarely around to the 
northeast on leaving Cumberland and the R. K. follows this direction almost parallel to the strike of 
the rocks, and hence along the crest and sides of the great Will's Creek Arcn, which the river has 
worn down and converted into a valley from Cumberland to Keyser, with Knobley Mountain (Oriskany) 
en the Bouth, and Pan's Mountain (Poeono and No. XII.) on the north, from the highest peak of which, 

opposite Brady's Mil J, is one of the grandest views \n «^\ tYv«t k\>v^A«!Xi\3KGLT«^<csi^ ^aA«iv*a ^ini^ 
oppoBite Keyser, ia an arch of Oriskany, under vrhicYi coxxiea t^n& «xv>%\n«&^\u'^«i^«£«Qi^T^O«':i^ 
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very fossiliferoas. The R. R. cut at Bull Neck, just below Keyser, is through a sharp syncline of 
Oriskany. The L. H. limestone^alina, Clinton and White Medina, all finely exposed along Lime- 
stone run near town: while the Hamilton, Chemung, Catskill, Pocono, Mauch Chunk and Pottsville 
conglomerate come down in succession along the R. R. between Keyser and Piedmont. 

13. Deer Park. West of Altamont the railroad continues on a broad, undulating plateau, the 
Savage and Allegheny Mountains of Pennsylvania having here coalesced into one. This remarkable 
flat mountain top, ftom 2,400 to 2,600 feet in height above tide, has always attracted much atten- 
tion from the comparative softness of the outlines, giving the park-like character to its topog- 
raphy. (F.) 

14. liowlesburg. 
the view to the rigi 

scenery. The geoloj , ^, 

rock-cut for 6 miles, thus giving a nearly clean exposure of the column of rocks from the top of the 
Chemung up through 700 ft. of Catskill, 666 ft. of Pocono, 712 ft. of Mauch Chunk, 368 ft. of Pottsville 
Conglomerate, 310 ft. of Lower Coal Measures, and 200 ft. of the Barrens (No. XIV). 

16. Buck Horn Bun. All of these viaducts cross wild gorges 76 ft.-100 ft. deep, and at the Gray 
Run gorge the cars are apparently directly over Cheat River, 200 ft. below. 

16. W, Portal Kingwood Tunnel. Kingwood Tunnel is 4,132 ft. long and passes through Laurel 
Hill, the anticlinal axis of which crosses the R. R. somewhere near the eastern end of the tunnel, 
since the U. Freeport coal has there an elevation of 1,865 ft. A. T. and dips eastward, while at the 
western portal the same coal is 1,805 ft. A. T. and dipping rapidly westward. The summit of the 
mountain is made by 200 ft of Mahoming sandstone. 

17. East Portal Murray's Tunnel, u Freeport coal here Z% ft.-4K ft* thick, and extensively 
coked at Austin mines 20 ft. under R. R. track, lust west from Murray's Tunnel. 

18. Newburg. A small area (300-400 acres) of the Pittsburg coal is caught m the summit of the hills 
here near the centre of the trough between Laurel Hill and Chestnut Ridge anticlinals. The Pitts- 
bore coal has an elevation of 500 ft. above R. R. and is transported to the latter over a long incline. 
A shaft has recently been sunk near the foot of the incline which passed through the if. Freeport 
coal, 4 ft. thick at 169 ft., and the Lower Kittaning bed, 7 ft. thick at 359 ft. 

19. Three Fork Creek Bridge. Three miles up Three Fork Creek is Irondale Furnace where 
native ore (from 160 ft. above U. Freeport coal) is principally used, and theU. Freeport coal ftirnishes 
the coke. A branch R. R. connects it with B. & O. at mouth of Three Fork. 

20. Valley River FaUs. The anticlinal axis of Chestnut Ridge crosses the river here and brings 
np the conglomerate rocks of No. XII. to 150 ft. above water level, over which the stream descends 
in a series of wild cascades. The hills are capped by the Mahoming sandstone, thus exposing all of 
No. XIII. 

21. Fairmont The Pittsburg coal comes about 15 tt, abo^Q \.Yv^\,T»R'\5.\i«t^ wx^\^ '«^\iS^'Sc^ 
mined and Bhinped eaat for gaa and steam purposes. 
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22. Farmington, The Waynesburg bed is mined here about 150 ft. above track, the Pittsburg 
being more than 200 ft. under water leveL 

23. Mannington. The Waynesburg coal, or highest number of the Carboniferous proper, goes 
under the R. B. track 2^ miles east irom Mannington, and Arom there to near the Onto river the 
rocks belong to the Permian or Permo-Carboniferous series, the No. XVI. of Rogers. The Washing* 
ton coal is 75 ft.-lOO ft. above track at Mannington. 

24. Burton. In the region between here and Bellton are to be found the highest rocks of the 
Permian series, some of the summits attaining an elevation of 1,200 ft.-l,500 ft. above the Waynesburg 
coal. 

25. West Portal Board Tree Funnd, Ninevah coal, the uppermost small bed of the Permian 
series, 50 ft. over track here. 

26. Belton. A fine locality for Permian exposures in the steep hills, which rise GOO ft. to 700 ft 
above water level. A hole bored for oil a short distance above Bellton, jpassed through the Waynes- 
burg coal at 40C ft. below creek level. 

27. MoundwUle. The Pittsburg coal underlies the^hio river about, 90 ffc. at Monndsville, and is 
mined by shafts. The Waynesburg bed is 170 ft above the river, but impure, and only 2^ ft-3 ft. 
thick. 

28. Wheeling. The Pittsbure coal is about 100 ft. above river here, and fine exposures of the 
entire Upper Coal Measures (260 ft thick), and the lower portion of Permian may be seen in the steep 
hills around Wheeling. 

29. Flemington. Here the Lower Coals and Lower Barren Measures are shown, with a small 
remnant of the Pittsburg bed in the tops of the hills, it being the seam worked there. (F). 

At this station is the eastern outcrop of the PittsDurg coal bed, west A*om the anticlinal of Laurel 
Hill (Chestnut Ridge of Pennsylvania). From this locality the coal and the railroad level constantly 
approach, until at Wolf's Summit, a little west ftom Wilsonburg. the coal is under the track. (S.&F.) 

30. Clarksburq. Pittsburg coal extensively mined here and westward to Wilsonbure. It is also 
coked and shippea to Chicago and elsewhere for purposes other than the manufacture or iron. 

31. Wilsonburg. Just before reaching Wolfs Summit, the Pittsburg coal bed is at the railroad 
level, and is worked near the track at the Summit The Redstone coal bed is seen two inches thick 
in the Summit cut. Between the Summit and the Brandy Gap Tunnel the Waynesburg coal bed is 
seen and is worked just south from the railroad, the opening being visible from the track. At the 
west end of the tunnel the Washington coal bed is exposed above the track. This is in the tipper 
Barren Measures. (S). , 

32. West Union. The Waynesburg coal is mined to a small extent here and esustward beyond 
Smithton, but is thin (2 ft.-4 ft.) and impure. The roof shales contain numerous finely preserred 
fossil plants at West IJnion. 

33. Ellenboro. Prof. Stevenson is now inclined to believe that what he has described in this 
region as faults are only very sharp anticlinal axes, and that what is known as the ** Oil Break " is 
simply a great anticlinal arch, and in this view Prof. White coincides, though he has msule no special 
investigation of the question. The oil obtained at Volcano and other localities in this region comes 



from the Pottsville conglomerate, according to Stevenson. 
34. Petroleum. About one-fifth of a mile c 



east of this station, a fault crosses the railroad, which 
hrin^B up the Lower Barren Series against the Upper Barren Series. Thence, from Ellenboro to 
within a abort distance of Petroleum station, tYveiocVia ax^ xv^wcV^ YvoTvw3^\aJk,«jadtl\e Upper Vre*»pnrt 
HoaJ bed is exposed in several of the cuts. But, neat l?^txo\«\xxc^>Xi.w^V%*.Tao%\.T<ixsM»f»si5c^^ 
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* CStetapeake d Ohio Railroad, Prof. Wm. B. Rojgers' account of the geology of this road in Ylr» 
fflnia and in West Virg^inia, as given in the first edition, is re-produced in the chapter on Virginia ;^ 
But since its publication the country has been greatly developed and studied, and Prof. White has 
therefore prepared a more extended and minute description of the portion of that read in West 
Virginia. 

which has brought up the lower coals, the strata suddenly rising within a few yards to an angle of 80 
degrees. Just west of Laurel Fork Junction the rocks dip down a^ain, the conditions being here on 
the west side similar to those at Petroleum on the east. After passing the first cut west from the sta- 
tion, the dip is suddenly reduced Arom 60 degrees to nearly honsontal. This forms the so-called ** Oil 
Break,"as all the productive oil wells are found along the line of this belt. This belt is about one and 
a half miles wide, running in a direction a little east of north and gradually flattening out towfu*d each 
extremity, and forms one of the most remarkable geological features in this State. This curious 
distu^nce is well worth a visit. Near it, a few miles off by a branch road Arom Cairo, is the vertical 
chasm, 4 fe^t wide, which was filled with the mineral Grahamite, now worked out. There is a fault 
at Kanawha, forming the western boundery of the disturbed region, as that at Ellenboro is the 
eastern. (S. & F.) 

85. Fiirkwahurg. The Washington coal, about 100 ft above the base of the Permian series, 4s 
found at low water of the Ohio here, while the horizon of the Pittsburg bed would be about 360 ft 
under the river, but it is altogether j>robabIe that the Pittsburg has here thinned away, since borings 

give no trace of it, and at Burning Springs where the *' Oil Break" anticlinal brings up its horison, 
le coal is absent 

88. Carbon. Pittsburg coal mined here by shaft 65 ft. deep. 

87. Ronejf't Point. Waynesburg coal mined locally, only 2}^ ft.-3 ft thick, and impure. 

38. Gayiville. Washington coal at track level, l^miles west from borough. Claysvllle anti- 
clinal of Stevenson crosses R. B. one-quarter mile west from station. 

39. W<uhington. The Harvey, Hoff and Hess gas wells supply the town with ftiel ; these three 
gas wells all on a line along the crest of the Washington anticlinal, were so located on scientiflo 
grounds by Prof. I. C. White. The Grants Well, one mile southeast from the anticlinal obtained oil 
from the same sand (Ist Venango) that the others get gas from. The Gantz Well struck the sand at 
2.200 ft, passing through Pittsburg coal at 350 ft., while the Hess well got gas at 2,068 ft, passing 
the same coal at 260 ft. 

40. Alleghany TunMH. The line between Virginia and West Virginia is crossed near center of 
tunnel through tne Alleghany Mountain, the backbone of which is the Pocono sandstone. 

41. Whilt Sulphur. A well known summer resort, famed for the curative properties of its 
mineral water, which issues from the Oriskany sandstone in a large spring, flowing 75 to 100 gallons 
per minute. 

42. Roneeverts. The railroad passes through the Pocono sandstone (X.) at Louisa tunnel, between 
Ronceverte and Caldwell, and then enters a long streteh of No. XI. limestone and shales along the 
Greenbrier River. The limestone is over 800 ft. thick, and forms the rich belt of blue grass country, 
which extends through Monroe, Greenbrier and Pocahontas counties. In the Pocono rooks at 
Louisa tunnel many fossil plants mav be found. 

43. Don, Kear Don is the Big Bend tunnel, 6,080 ft. long, through No. XI. red shale, which cuts 
off several miles of meanders in the Greenbrier river. 

44. Hinton. Junction of Greenbrier with New River. Here the railroad enters the cafton of the 
latter stream, a great gorge cut down 1,000 to 1.500 ft. below the tops of the bounding mountains, and 
in which the railroad runs for nearly 60 miles through some of the wildest scenery on the continent 

45. New Btehmond. A splendid sandstone for building purposes crops out in the No. XI. sandy 
beds above the railroad here, and the West Virginia block for the Washington monument was quar- 
ried from the same. In the vicinity of Ronceverte and Alderson these sandy beds of XL seem to be 
almost unrepresented, for the limestone there extends nearly up to the base of No. XII.; but as we 
enter the New River region a great mass of red shales, green and gray sandstones, eto., 1,500 to 2.000 
It thick, wedges in between the main Greenbrier limestone below and 30 to 40 ft of impure fossilif- 
erous limestone at top, which immediately underlies the Pottsville (XII.) conglomerate. This upper 
limestone along New River holds the same fossils as an impure limestone In Monongalia County, 
which is sepsTMed from the main 8ub*carboniteTous\lmwV)naVl V^t^K^\^»sl<&s^(!k^<ij^vx\v%l^^;^a^^ 
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and the two are yerj probably identical, though the intervening rocks have increased SO fold in 
thickness on New River. 

16. Quinnimont The No. XII., or New River coal series, comes into the tops of the acj^oittinr 
mduntains here, and one of its coal beds, which comes 600 ft. above the base of XlI., has been minea 
and coked for use in the iron fUmaoe situated at Quinnimont. It makes a splendid coke, as does each 
of the three workable beds in No. XII. The elevation of the Quinnimont bed is 1,050 ft. above railroad. 

47. McKendree. About half way between this station and Prince, theupper or Chester limestone 
mentioned in Note 45 comes down to track level, and presents a fine opportunity for collecting Bub- 
carbo liferous (Chester) fossils. 

48. Stone Cliff. Mines in Fire Creek and Nuttall coals, the former at 650 ft. above river, the Iat> 
ter at 950 ft. 

49. Fire Creek. The Fire Creek coal here mined at 700 ft. above railroad, steepest incline on river. 

50. Sewell. All of the three New River coals may be seen here. The Nuttall bed in the tops of 
the mountains, and the Quinnimont and Fire Creek below. These coals are of excellent coldng 
varieties and very pure. 

- 51. Nuttall. Nuttall coal, 400 ft. under top of XII. and 600 ft. above railroad, mined here. 
Uppermost great cliff rock of XII. seen capping the mountain here, from which the scenery is very 
grand. 

52. Hawk's Nest. The Hawk's Nest cliflf is on right bank of river, one mile below station, and 
here ihe upper members of XII. rise almost vertically ftom the bed of the river to 500 ft. above the 
same. The view from it is well worth a visit. The Anstead coal mines are in Gaulev Mountain, foar 
miles distant, and 855 ft. above C. & O. R. R. A narrow-eauge railroad leads out to them. The 
Lower Eittanning coal is the one mined. Nuttall coal is omy 75 ft. above track at Hawk's Nest, and 
2 ft 8 in. thick. 

53. Kanaw?M JPkUls. The falls are a series of cascades aggregating about 20 ft in height over the 
hard current-bedded upper portion of the Homewood sandstone. 

54. Canndton. A good locality to study the lower coal measure series. The Clarion (Eagle) 
is Just below track level. The Lower Eittanning bed is 105 ft. above, and extensively mined for gas 
coal, while on the north side here the U. Freeport coal may be seen at 750 ft. above river changed to 
a splendid cannel. From Mt Carbon to near Charleston the track runs in No. XIII. beds, and coal 
openings are numerous on both sides of river. A general section of these measures is given in 
another connection. 

55. Paint Creek. Paint Creek axis crosses here, and a railroad extends up Paint Creek for 10 
miles to coal mines. 

56. Blacksburg. Splendid example of erosion during coal measure times in cuts fust above 
Blacksburg. 

57. CoaUmrg. Splendid geological headquarters for seeing Coalburg, Cedar Grove and Brash 
Creek coals, and collecting fossil plants in roof of Lower Eittanning ana Cedar Grove beds in Wat- 
son's Hollow, North Coalburg. 

58. Winnifrede Junction. A railroad leads upPield's Creek seven miles to Winnifirede coal mines, 
the typical localitv of Winnifrede bed (Upper Eittanning). On the other side of the river directly 
opposite, and in plain sight from the cars, is the mine of the Macfarlane Coal Company, in the Win' 
niirede bed, one of the best mines along the Eanawha, furnishing a very pure coal of splint and 
bituminous mixed, and in quality unsurpassed for domestic and steam purposes. 

69. Maiden. Cross to opposite side and examine extensive mines on Campbell's Creek (Lower 
JKittanning) coal, also salt works, the water being derived from base of XII. 

eo, Cnarkstoih Good headquarters for Btudyiuf^ \mn«nA C^\N .^. tVix^ Tfi^2D^aiQ^x& tsKs&SJA tci 
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Ol^, gravel, boulders and othertrash which cover Teazes Valley to a great depth all along Itei 
ezoeM where anbsequent erosion has removed them. When the ice dam melted away at Cint 
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72. The Grafton & Greenbrier Is a narrow-gauge railroad, whloh folloWB the Tygart's Valley Ri'ti 
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This Is a eonllnuation of the Clarksburg 4 Weston Narrow Gauge Railroad. 

... The PJttKburgcoBllBl0to50ft.undeT the track here. 

T8. The Pittsburg coal Is mined in the hilla around Bockbannon, probably 100 ft. to UO ft. sin's 
tha depot. It IS 4 ft. Si IH ft. thick. 

79. Bt Mr. Jamaa Parsona, C. and M. E., Piedmont, W. Va. 

BO. From Piedmont to ttfthln one mile of Gormaa the road runs at the base of the Plednotl 
eandatone, the north branch of the Potomac hsTlng cut lis chrcultoos coone through that stone uul 
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8L At Cforman the road begins, geologically, to rise np throogh the Lower Goal Measures in a red 
MhaU, as obsenred also by Prof. L C. White, a thing unheard or or unreported in the Lower Coal 
Measures, and at Bayard it has passed through the Kittanning and Freeport coals to the base of the 
Lower Barren Measures. 

82. From Oamden to Fairfax it still continues to rise, until by the time it reaches the summit at 
the latter place it rests upon the top of the Lower Bainen Measures and at the base of the Upper 
Coal Measures. 

83. From Fairfax to Thomas it gradually descends through the same barren measures and 
down until it reaches the bottom of the Freeport 

84. From Thomat to Davis it still continues to dMcend through the Lower C!oal Measures until 
it reaches the Piedmont or Homewood sandstone at the latter place. 

85. Davis is situated in the renowned valley of Oanaan on the Black Water, at its Junction with 
Beaver. Here the bottoms are broad, and stand on an elevation of 3,072 feet above tide water, while 
the plateaus running back both ways rise still higher— to an elevation of 3,170 feet Davis, standing 
upon this bottom and plateau, is destined to become the frequent resort, not only of the seeker after 
pleasure^ut of the scientific traveler, for from this point a great and grand panorama presents itself. 

The Plane rises about 600 feet, passing up through the Lower Ck>al Measures and the Lower Barren 
Measures to the base of the XJpper Ck>al Measures. Here the Pittsburg seam is opened and worked 
in several places at and near Elk Garden. This seam is 14 feet thick and of the finest quality. 

86. The branch road from Shaw to Mineville passes up through the Piedmont or Homewood 
sandstone to the Kittanning coal, which crops out of the mountains at the foot of the plane. 

The notes signed " F.** are by Prot Wm. M. Fontaine, and those signed *iS." .by Prot J. J. Steven- 
son, taken from the first edition. 

The altitudes for West Virginia have been all careftilly collected, from .original sources, by FrofL 
L 0. White; many of them are nere published for the first time. 
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Parkersburg. 
Harris* Ferry. 
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Muse's Bottom. 
Portland. 
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Ravenswood. '•* 
Pleasant View. 
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Ripley Landing. 
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* Since the stereotypes were made of the foregoing paees!of this chapter, (which had been edited 
by my father), Prof. White has furnished these additional lines and sarveya. J. R. M. 

87. Errata in Note 46. The statement in Note 46 with reference to the thinning awav of No. 
XII. red beds in vicinity of Alderson, etc., was made upon information which I considered reliable 
At the time, but a subsequent persoiutl examination shows that what was taken for the Pottsville 
conglomerate is simply a massive, white pebbly sandstone in the No. XI. shales and that instead oi 
having thinned away, these shales are here thicker than anywhere else in the state, approaching 
2.600 feet and holding two immense white conglomerates, along with the red beds and impure limop 
stones. I. G. W. 

The casting of the plate in which Note 46 occurs prevented the making of this correction in its 
proper place. J. B. M. 

88. Fainnount The levels are brought from Fairmount on main line of B. & O. by Major 
Whiting of the B. & O. engineer corps. The elevation here gives 779 feet for low water at Morgan- 
town, but the river survey from Pittsburgh makes it 786 feet. See Note 21. 

89. Bievesville, Sewickley coal crops out along railroad cuts. 
Little Fallt, Upper Freeport coal in cuts. Rapids in river made by Upper Freeport sand* 



90. 
stone. 

91. 

92. 
level. 



OMngton, Mahoning s. s. makes great cliffy here known as **Raven Bocks." 
Morgantown. Upper Freeport coal 76 feet under river. Pittsburgh coal 440 feet above same 
Fine show of terrace deposits extending to 276 feet above river. Good locality for fossils in 

crinoidal limestone. Cheat river gorge nine miles distant. Grand view from crest of Chestnut Bidge. 

Subcarboniferous fossils under great arch below. 

93. Camdensburg. The Pittsburgh coal dips under the river about two and a half miles abore 
Fairmount to about 60 feet below the same, but comes up just below Camdensburg and is soon 25 to 
30 feet above water. Extensive coking works of ex-Senator Camden and others, 260 ovens. Coal 9 
to 10 feet thick. This bed is never less than 8 feet thick between Fairmount and Clarksbnrx, snd 
is of excellent quality for fuel, gas and coke. This road passes through one of the finest coal fielcto 
in the world, which must in tne near future replace the Connellsville field. 

94. Teri Mile. Upper Freeport coal in hills here and at the level of the track four miles belov, 
near mouth of Grassy Bun, where it is only 3 to 4 feet thick, but roofed with 12 feet of cannel slats. 

96. Murrayaville. The Waynesburg sandstone is frequently seen between Parkersburg and 
Letout Falls, sometimes a great cliff as at Murraysville; again its top is just seen in the bed of the 
Ohio. At Letout it rises firom the river to the northwest and makes the rapids in the river. Below 
here it forms long lines of cliffs near the summits nearly to Guyandotte. 

96. Orafiam. Pittsburgh coal mined on the other side of the river by shaft 170 feet deep. Ooal 
about 6 feet thick and dips rapidly southeast toward the center of the Appalachian basin. 

97. Hartford, Hartford, Mason City, Clifton and the town of Pomeroy on the Ohio side are 
celebrated for the manofiEtctnre of salt and YixomSnft. ^«\\. \>ftas\si% %'aataafiL i:«Afi\i«A.\s^ boviugi at 

Aboat 1,160 feet under the PittsbnTgh coal. It appewa \o \» \\x^\ftV V*''^"'^ ^\^fiaft^t*!^««MVkV:g«wi:\ 
sandstone and the same as the Mt UottIa oU Took ^''m1[lla\\m:'^ 
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sedy SmumiL 


14o.np.CoaIMeaa."" 


48 


Lenthcnrood. 






Barrena, (XIV.) '" 


56 
69 


Elk RiTBr. 
Addison.'"* 




VtTKlnl a Central Bsllroad.— CtonlJAucd. 


Top (XI.) 1.8. '*" 
Base orNo.(XII.)"" 


PisiJinont aod Cnmbortaoii. 


G3 


Payn's Summit. 




7.LDw'reelderb-g.»" 
6 b. Clinton. '•■ 


71 


Gauley Riv.'"» 


No. (Xn.) Cangl. '"O' 


iwlina. 


78 


Williams Riv. 




lack Oak. 


lObHan.. (Marc'lus.) 
7. Low'r nelderb'g. 




r Survay. 


-St Bridge. "' 


"0 


Moulb of Riyer. 


ND.(Xn.)Congl.'<"» 


ejser. '" 


6 


Pike Croaa'g. "» 


BarreuB, (XIV.) "*' 


eaternport. 


f Ua.Potl«y'leCong,, 
\Topof(Xn.) "i« 


10 




Low. Coal Meas. «"• 


13 


Falls.!" 


Clarion Coal. '"» 


. Va. Cent. Jc 




15 




No. (XII.)Congl."<'" 



. Plttaburgh coal. 4 to SI 



tC It thina u 



„ et thick, mined here. It thins bwb; down the Firer to U 

'leiusat OccBBlDQsUy. as at Mercar'e Bottom, it thloken* to 4 or Sva feet. 

^la^ln toarevlDcbeaandno(mlDediineliueuHllDtingtOD,vherelt isa toireet. 

Olamiood. Here recently an attempt WW made to sell lands as containing tin ore. Th« 
d tin la a breoalated limexlone 40 to Wfeet below the Pittsburgh coal and on analyala proyed 
^KaDawhB,ninenille9''at>oyearBnuyillS' "^ °" la same e m urn or a me 

TItnt FOrkt S4iitg, The "Ridge LlmeBlone" near the sumEalts of the hills orera la^O 
I of Jackson countj la often 10 to 20 feet thick, and is prolwhiy (he Nineyah Limestone of 
^lyanla, the X. of Sleyenson's Green eounly series. 
Spmar. The Burning Springs or Volcano aatlalinal passes along the yatl^ ot Spring 
bringing (he Banen Measures to the surface. PUtsbnriih coal IsabuDtorbnt faeblj repre- 
In this portion of the state and especially along the Una of the Volcano anticlinal evarrwhare. 
PtnnJ look Out Qnuidest scenery In the Appalachian HoanlalUB. The Black Fork of Uw 
cuts a canon Ifioa feet deep through the Back Bone Mountain range, which Is capped by tha 
llle Coaglomerate. The railroad grade down thia trance Is IW feet to flie mile and it rana 
>r«flksHelfgaoto4<M feetaboyethe rlTer.whlahhasalall ariOOfeettothemlle. The New 

■ ■ ■,htha^^Ml.tBl\^,'^te(A&A^!^.^»l.4.'*i^^«*™■«^ 



coala are eiposed along the railroad grade, both 
Biof rsoognlaabla. The Qnlnnemont and Tlye 
Jia wbola PottBTlSle Oonglomerata mtIm la iv 
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Bouing Ck.!" 

Rcarine. 
Eing'a Ridgo. 
Toll OfttB. 
Burnt Bridge. 
WhitaOalcS'm't. 
Buck, R. Dliide. 
BucIthBimon. 



14 eXow. Coal U. ' ' 
Barrens, (SIV.) " 



ChnrleBtoD. 



Little Otter. 
Beall'B MiUa. 

SuttOQ." 1 » 



ilgy RJTer.— C. * O. Borrey. 



OlMouth. Topof No. (XII.) < 

6 M'th Of 20-MUe. Base of Ntk (XII.) « 
Little Elk. 



OkUle; RlTar.— a. A O. Surva;.^ — OkiKihiJ, 



Peters."' 

Carnifax Ferry. 
Hughes Ferry. 
Brook's. 
Bearer Creek. 
Cherry Riyer. 
Cranberry. 
Stroud's Creek. 

Laurel Fork. 
Stony Creak. 
Marlin's Bottom. 



Top of (No. XIL) ■' 
No.fXII.lN'fl CL"! 
No.(XIL)Cai)gL " 

14 a.NataU Coal. " 



Little Ku 



Parkersburg.in 

2 Look One. 
14 Look Two. 
22 Look Three.ii> 

32 Look Four."* 
43 Spring Creek. 

Buffalo Rook. 

L'r Leading C'k. 



No.(XVL)P'n»-CT)." 



n.)Fin-CTi."' 



103, Bllmu. The 



a guts *iil1ay Id which tlie town ii Bltoated, laTgoolOBlcBlly aEreatarch.or 
I vblcb hare come neail; together. Tbww *» the utlelbuti wbloh cam 
irra Alt* and Hoqnlaln Lake Fark re*paatlTelr. >>aTli>B there a troo^ 



. iavhlcbtiaTe 

3.Ra*i Terra Alta and t ,^ , .. 

:h to eateli the Lower Goal lleuiir*a,but bete al 



SM- 



___. idiJiwA. ConotT wat of Webater 
brlugithetoportheOrwDbrlBTLlineatoDa 
Chunk Red Bhale* betneen the top of the 1 



40 feet a 



L(Ml«oa,aci 
ion. Heal 



l£Utoal 
on Land. 

> at the B_ 
ih Pareooe, 






On the saminU of an anticlinal axis, vfalch 
ova mater level and eiposeB 80O feet of the Maueh 

., I and the liaBe of the PottaTlJIe Conglomerate hi 

ar the aresl of this aroh at Addison a hole was once bored 
feeta Btrong ttreun of saltacd sulphur water wai stiack, 
.jilned much celebrity ag a mineral water for medlciDBl pnr- 
Where (be Gaoler Turnpike crosses HcOulrea Gap, opposlta 
...J ._,_ _ . 1 u,a M,noh Chnnkrulbeda 



> horlEoi 



miaed only W leet above the 
• of acoalbojT feet thick, ._ ,.._ .^^ ., __ 
PocahontuDrNo IIL bed of the FlaOTop regli 
of the W. Vi. C. R. R. who has klndlv Mniisbg 
states that the Lower SHtannlnjieoali 



eenterofthetroush Is ne 

bnrth eoal le'ln the eumi 

*"'- Garden Pittsburgh cu.. uuiu, ... 
M fast fhr twenty miles, till It Is c 
07. There is a large area of the 1 
»and it has a thlckness.of eight feel 
IB Falls. 

. Hulf win between Roaring ( 



qnali^ aod It 
t Top reel 
ly fomishi 

.__ ... inlnReoal paaaes obi1« 

louth and reappears atnine miles up, Tke 



tbeeleratlons on that railroad and ita snr' 

Stony rirar about three and a half miles I .„,, ,. -.. 

oenterofthetroush Is near where the Borthwesteni pike GTossu Btonr rlrer, and here thePttli- 
loflhehlllsjualnonhftom therirer. Thia lathe northern end of lbs 

■...J., -'-ice northward from Vtei-n thatmsf mlflaeathehniH broblr n 
aught In the FalrEai 



imlt on theCbeat-Polomac UlTlde. 

„ ,rom hereon down the rlrer for: 

Ith Ita customary paitlnge. It la toity feet abore w 



ttlematl 
pebbly al 



, Que, 



urel Mt. uplll 

. .iloagaQdfnt.._ ._ 

e bed has a thlcknes 

he lower part of Roarl 



ClayC. H. There is a fine area of thin coal on Big 
tlnu only (he Barren Mcaxurfs crop out sIode Elk 1 
miles, and as tlipse beds hare a greater thicknese I 



mi and Elklns the T^jarts Vallf 
iiposes B splendldBCctlon^iT- 
nlly of Roaring creek Is a lar 
of 8 to 10 feet. The Froeport 

iboia here the'riyer bandB muI 



ley rlTsr cats aqoBTsly thrsoit 

1 t>ie Hamilton uptotheLonr 

" "' if the Upper Preepot 



uid the Upper Frecpirt 



.more ereeks. With 
and its mouth, adit 
anywhere ' " '~ "" 



feei 



the connBy,! 

Barrens) crops 9D lot) 
>wn IS miles belo*, the 



eaflon S00-41}0 feet deep, 
COMl Meitsorea occur l»c. 
The Natall ooal oomes up 
Sloe fast on the watere ol 
la a apltadld caking eotiL 



r>uth of the Little Elk u 



>itent,whlh 

jfthehi 

■ ~t upto the Cherry River the Ganley fl 
=.„..-vv>.>,„. otths top meioberg'.ot No XIL, while —~.™ ,— - 
L In the Bummitsot t,^eb\\\B<ni tli«>ii(»A i^«ewaW.'a»t>:i«q<No. ZU- 
at the mouth of M™daw Wi6x,>«fl.».ilMm>*^i*. ^'',:5^*:W«i™r*. 
Hommony.QberrjaadcAlhcn -^ i.i.i.. 



a, -w^^K^ v>^^^i™&'^'*>*>i'^™'^ 





WEST VIRGINIA. 




»I 


Ms. LitOBKftnBivhBHiTBr.-OiBfSnuKt. Alt. 


Kentucky."* 




eilUowD's Kipple. 


No,lXVI.)P'm-C'b."' 




63 Anns Maria C'k 
CSlBig Root. 


Dpp. Coal Meaa. "• 

Kt..(XIV.)Barrens.''"' 

ITpp. Coal Meaa. "■ 
No.(XIV.)Bamna.'" 


ChesBpealie mnil Ohio BaUrosd , 


All. 


78,GrftntBYillB."> 
80 Steer Creek."" 
SAIAore laland. 
89Mii8oli ShoalB. 
02Tat,i.erForli."' 

'fleCecisr Creek. 

'98.8dRuii 8h'Ii.i" 

lOliLending Creek. 

103!0le>iTille.i'> 

105,8tewa«'s Creek. 

lOG Mud Lick Ran. 

llO'SaadFQrk. 

ll5[Slout'BMill. 

lISHver'sRun. 

121 Oil Creek. 

]2a;BuniBTilJB.<L>jJ»; 
iBennett'a Run. * 

laiBatltown. 


523|Greenup. 

628!Gr(iy'B BraEch. 

6S6|giloam. 

541 S. PortBmouth. 

SSllQuincj. 

eSa'Kinney. 

SSeiBuenaViBta, 

SflOFairTiow, 

seSiVancetiurg. 

588 Rome, 

575Conoord. 

577PeGce. 

586 Springdftle. 

502 M, k B. 8. Judo, 

693,Maj8v:ile. 

601 :S. Ripley. 

eOBIDoTer. 

610lAaguata. 


IS-Sub-CarboBif 

Huron Shale. 

9 c. Cornif. 1. b L 

6 0. Niagara. 

4c. CiQOinnati 

4 0. Cincinnati. 
4 a. Trenton. 

4 c. Cinclnaati. 


roua. 


Kentucky-^** 


614]Well8burg. 
617 Bradford. 




Mb. CinninDBli W.iBmn. Alt- 


63C 
G82 
834 
638 
649 
651 
663 
654 
655 


Bel-Qnt. 
California, 
New Richmond. 
Oneonta. 
Robs. 
Dayton. 
Newport. 
K. C. Jc. 
CoTiugton. 




604 Catleltsburg, 

606 Williams. 

609 KortoD. 

510 Aehlard, 

611 A. C, S I, Cr'BV. 

SlZBeUefnnle. 

616 Rueaell. 

619 Wunlnnd. 


Low. Coal. (XIII.)"* 
14a.PottaT., (SII.) 


... 



112. Pm 



irkcributg. Low water here u giien hy Col 
le eleTBlToDs giien for Ihtee Ineks 1b the 



I. ttDberls iB 56^B04. See I4olt 
lof the mitieslllbt' 



s, which is quarried at Parkers tpurg, {Jackson quarry.) m 
TlfeT hlllB for a long distance. It la exteDBiTcly quarried at Ellubeth. 

H14. Lock Four. Near her* is Bnmlng Springs, the famous oil district, fWm which oil was col- 
Isoted >Dd marketed aa far back as IMl. The Eureka Volcano ADtlcUnal <callert the "Oil Break") 

ataent, or only a few InohBB thick, w¥l1e the Crlnoidal coal i7m Inohes thick and mined helow the 
vDIwe Ibr local anppty. Oil is obtained here in the Mahoning, Conglomerate, "Big InJun" (Pscora) 
nul Haxbnrg (Qanti) saods. 

lis. BraattvUI*. Here the Weyneshnrg Is In the summit of the hills. 

lis. BtarOrttk. At the mouth of tbie rtream the masalve aandfltone abore the Flttsbul^h ooal 
oomea abore water level, and the baae o( the great Wayneaourg aandstone cliff is 216 feet above the 

117. larmtr Fori. Along this stream the Waynesburg coal la mined for locd uee. It is only 1ft 
to M InohcB thick and at Tannerevllle S miles up the Btream la 13« feet above the latter. 

IIS. ThitiRvn Shooli. The Wsyneaburg Coal BhowB Id summit ofhill here 3SU feet above thft 
river or 1060 A. T. The horiion of the Pittsburgh coal 1b about 60 feet above the river, but the coa) 
Jsab»nt. 

119. aUnlU*. A broad anllcllnal, which Is probably identical with the Chestnut Ridge axis, 
oroaseB the river above Oleayille and hoists the Pittsburgh coal lasB feet above the same. This ofwl 
Biakea its flrst appearsDce here It being absent or but lecbly develDped everywhere below nnlll ita 
boilson dips upder water near the mouth of Steer Creek; at one anda half miles above Olenvllle it 
.-,._ .,__. ...,_^_.. ~.«,__._^_. ..,.._,_._ •■rung along the hills at dbbf this level for b mile 
water level, paaslnR under the river IJi milee 
. The SBQdBtone above the c°al has an Immense 
The horlion of the Pittsburgh coal keeps 60 to J5- 
s,when the baxin Is crossed and It begins to rise 
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Virginia, •• 



Bt Pbof. Williax B. Bogxrb. 



List of the Qeoiogical Formations Found in Virginia and West Virginia! 



i 



o 

N 

O 

o 



GSKBSAL GBOUF8. 



QUATKRNART. 



TxftTIART. 



Uppir and Lowib 
Mksozoic. 



UpioEB Carbonitkbous. 



Mid. Carboniferous. 
(Uppeb Sub-Cabb.) 



Lower Carboniferous. 
(Lower Sub-Cabb.) 



DXYONIAK. 



SiLUBIAN. 



SiLUBO-C AMBBIAN ' 
OB 

Uppeb Cambbian. 



Middle^ 

AND 

LowxB Cambbian. 



/ 



ABCaSAN. 



SUB-DlYIBIONS IK YlBOINIA AND 
WXST YlBOINIA. 



20. Quaternary. 



19 0. Pliocene. 
19 b. IMiocene. 
19 a. Eocene. 



(18 $t 17.) Juratso-Cretac'f.^ 

Upper Secondary 1. 1. 
n7| 16.) Jurasso-Trlatsic.* 
Mid. Secondary Sandstones 
and Coal IMeasuresi 



14 c. Upper Barren Group. 
14 c. Upper Coal Qroup. 
14 b. Lower Barren Group. 
14 b. Lower Coal Group. 
14 a. Great Conglomerate 
and Conglo. Coal Group. 



13 b. Greenbriar Shales. 
13 b. Greenbriar Limestone. 
(Carb. Limestone.) 



13 a. Montgomery Grits and 
Coal Measures. 
(Tuedlan ?) 



Names of N. Y. Survey chiefly: 

12. CatskllL 

lib. Chemung. 

11a. Portage. 

10 c. Genesee. 

10 b. Hamilton. 

10 a. Marcellus« 



8. Oriskany. 

7. Lower Helderberg. 

6. Salina. 

5 c. Niagara. 

5 b. Clinton. 

6 a. Medina. 



4 c. Hudson River. 
4 b. Utica. 
4 a. Trenton. 



\ 



3 c. Chazy. 

3 b. Levis. 

3 a. Caiciferous. 

2 b. Potsdam Group.* 









XYI. 

XV. 

XIY. 

xra. 

XIL 



XI. 
XI. 



IX. 

vm. 
vm. 
vm. 
vm. 
vm. 



vn. 

VL 

V. 

V. 

V. 

IV. 



m. 
m. 

HL 



n. 
n. 
n. 

L 



\ 



Names adi^ted \ij 
H.D.andW.B.B.f« 
the Paleozoic Fonat- 
tions of PemuylTtoii 
and Vizginia andnaed 
in H. D. Bogen*FIml 
Beport of the Oeologjr 
of Pemuylyanla. 



Serai. 
Serai. 
Serai. 
Serai. 
Serai. 



Umbral Shales. 
Umbrai LimeitOi 



Vespertine Sand- 
stone and Coali 



Ponent. 

Vergent. 

Verffent. 

Cacient. 

Cadent. 

Cadent. 



IMeridian. 

Pre-Meridian. 

Scaient. 

Scaient. 

Surgent. 

Levant. 



IMatinal. 
Matinal. 
IMatlnai. 



Auroral.^ 
Auroral. 
Auroral. 
PrimaL* 



\ 



VIRGINIA. 
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Virginia. 



Baltlinore and Ohio Ballroad. 

Ms. Harper's Ferry and Valley Btonch. 



Alt. 



6 
10 
14 
28 

27 

82 
86 
B9 
42 
44 
46 
60 

61 

66 
67 
61 
66 

74 

81 
88 
94 
00 
106 
117 

126 



Harper's Ferr^!^ 

Shenandoah. *^^ 

HaUtown. »»» 
Gharlestown. *i* 
Cameron. **' 
Wadesville. *»» 

Stephenson's. *»• 

Winchester, ^i^ 
Kemstown. '** 
Newtown. ^^^ 
Vaucluse.'^ 
Middletown. »oo 
Cedar Creek. «»» 
Capon Road. »*<> 

Strasburg Jo.»®« 

Tom's Brook. 
Maurerstown. 
Woodstock. 8 20 
Edinburg. **» 

916 

Mount Jackson. 

New Market. 
Broadway. 
Linyille. 
Harrisonburg.* 
Pleasant Valley. 
Fort Defiance. » 

Staunton. ^ * • « 



Ms. Chesapeake A Ohio Baiiroad. Alt. 



( Altered Cambri'n(b) 
or Archaean B, fol- 
lowed west by Cam- 
brian, 2 b., 8 a. 
Cambrian 8 a., b. 
<« 8 b., 0. 

Siluro-Cam. 4 a. & 4 b. 
f Siluro-Cam. & Cam. 
t 4 a. and 8 o. 
' The road runs close 
to boundary of Cam- 
brian 8 c, and Sil.- 
Cambrian, 4 a., of 
the belt lying east, 
composed largely 
of4o. 
r Siluro-Camori'n. 4 a. 
< and 4 b., on switch 
( track. 
Cambrian, 3 b., o. 7** 

788 



it 



It 

ti 



a it 

{Cam. & Siluro-Cam. 
8 0. and 4 a. 

971 
1038 
1242 
1840 

Cambrian, 3 b., c.ia*^ 

«( « 12 75 

j Cam. & Siluro-Cam. 
\ 3 c. and 4 a. 



it 
tt 
tt 

« 





9 
18 

28 

83 

40 

46 
60 

66 

62 
76 

81 
83 
90 

97 

104 
107 

116 

124 

129 

136 
144 



Richmond. ** 

Atlee's. ««a 

Hanover C. H.»« 

Hanoyer Junct. 

Noel's. "» 

Beaver Dam. *•» 

Bampass' '*^ 
Frederick's ^all. 

Tolersville.jo**' 

LousiaC. H. *«» 
GordonsYille. *®® 



Lindsay's. 

Cobham. 

Keswick. 



487 



895 



489 



449 

Charlottesville. 

Ivy. 844 

Mechum's River 



Greenwood. 

Waynesboro.* '*>! 
Fisher8ville.i82i 

Staunton. i**^ 
Swoope's. 1®** 



r W. outcrop of Tert'y 
i andUpper Mesozoio, 

I all resti'g onArch.C. 
19. Tertiaiy. 

M 

f Upper MesoKoiCy 
\ Jurasso-Cretaceooff* 
1. Archaean, C. 

{Gneiss &MicaSlate8, 
with veins of Gran» 
1. Arohsean, A. 

c< S51 

{Mio.Homb.& Hydro» 
Mic Slat , with Aurif» 
q'rtz. The gold belt 
1. Archaean, C. 
'* ~ B. 
Argil.Mic. & Hydro, 
Mic.Sla.,with patch- 
es of Slaty Limestone 
& Steatite Epidotic^ 
Chlor. and Sil. Grits 
& Slates of S.W.Mt. 
followed west by 
Gneissoid Sandst'ne. 
1. Archaean, D. 
Hom.& Chl.Gnei.Syen. 
l.Arch.,B.Bl. Ridge 
Epid. Chlor. Argil. 
Slate8,&c.,flank'dW. 
byCamb. 1,2 b. Pots, 
f Cambrian, 3 a., ad- 
\ joining slates of 2 b. 
f Sil-Camb.,4a.&4b. 
\ Edge of slate belt. 
f Camb. & Sil-Camb., 
\ 3 c. and 4 a. 






tt 



1. The term Jurasso-Gretaceous is chosen to designate the Upper Secondary Sandstones of the 
Virginia reports and the associated sands and clays which in their prolongation, northeast through 
Maryland, Delaware and New Jersey, are found to underlie the Cretaceous green-sand formation 
of those Staten, because the fossils found in the vicinity of Fredericksburg, etc., in Virginia, as 
well as near Baltimore, suggest the upper stage of the Jurassic period; while it is stated that the 
sands and clays of this belt m New Jersey are referable to the base of the Cretaceous. The whole 

E'onp would seem in the main to be one of transition, and it is probably best comparable to the 
uropean Wealden. 
2 The name Jurasso-Triassic is preferred for the Mid-Secondary rocks of the Virginia reports, 
as it is thought to correspond be.ut with the fossil indications thus far furnished by the neveral belts 
included in Tt. Of these, the most western area is in part continuous with the so-called Triassic belt 
of Maryland and Pennsylvania, and in part with the coal bearing rocks of Dan River, North Carolina. 
The middle belt is in the line of prolongation of the Deep River coal rocks of North Carolina, and 
ttie eastern belt, including the Orits and Coal Measures of Chesterfield, Henrico, etc., is topograph- 
ically without a counterpart. The middle and eastern belts in Virginia, and the western tract in 
North Carolina, show a close agreement in their fossil flora, which in many particulars has a decid- 
edly Jurassic character, and all three belts are connected by certain species of Estheria. Candona, 
etc., held in common. Collectively these beds represent most probably a group of deposits rangine 
through Upper Triassic, and Lower Jurassic time, and are in large measure or a transitioniu 
rharaoter. 

• 3. In gronping the Lower Paleozoic formations, Sedgewick^s classification is used, including as 
Ctimbrian and Siluro-Cambrian^ all the formations A'om the base of the Paleozoic to the top of the 
Trenton period (4 c.)t and as Silurian the succeeding formations to the top of the Oriskany (8.); these 
oorresponding in limits to the Upper and Lower Silurian periods of the table. 

4. The Middle Cambrian, or Auroral gproup, occupying much of tVv«k %\]lt1«a^ «l \Jc\^ ^^'«^ -^-sijNK^ 
west of the BJne Ridge, and exposed in numerous anticUnaVa andiKaWaVcvVftft Tcvc»\«v\a2av \vi3v\,\»"j^- 
er west, is marked by a great preponderance of magnesian WmeaioTie^ vii\?^^\a^« V«^yK>cCvi^|> >x j*. 
maaa, passittg below in many cases into Arenaeeoua and XTf|^\\wift«^^a ^VTCi««^^T^"^^^?=^^r>^^ 
Mbore by ooUUo MDd by eherty and sandy bed* tJaeaA IiAIUt ^^\xl& \i\a<M^ «!«»\ Y\^«t -w* ^w* 
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^8. 



Chesapeake A Ohio R. "SL—Qm, Alt 



.160 



169 



168 



176 



a 0.7 4 

North ilountain. 



CraigSTille. i»i« 

Goehen.ir i^io 
Millboro.ia i«7» 



' Devonian, 10 a., ad- 
joining Silurian of 
the Gap, 6 a., 6 b. 
to 8 , inyerted. 

{Silurian, 7.,Encrinal 
Marble. 8. Oris- 
kany. 

Devonian, 10 a. and 
10 b., between ridg- 
es of Silurian, 6 a. 
to 8. 

{Devon! an '10 a., near 
8. of Sideling Hill. 



Ms. Chesapeake A Ohio R. R.— Om. AIL 



196 



206 



221 



18 

Jaok8on*8 Rirer. 

1188 



Covington.'^* 



14S5 



Alleghany. *••• 



' Devonian,10 a.,w«it 
side of Rich Patd 
Anticlinal Siluriu, 
6 a. to 8. 
Devonian, 1O&.&10 
b., between 80iiift> 
west end of Warn 
Spring Antielisa], 
& northeast end of 
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more purely Calcareous and Argillo-Calcareous strata appertaining to the base of the Silaro-Ctm* 
brian, Trenton, or Matinal group. The frequent faults, inversions and repetitions of the beds in 
the great vallev, and the rari^ of fossils in the Auroral rooks, have interfered with a preclN 
demarcation of formations, but there can be little doubt, from fossil and other evidence, that (hey 
cover the period of the formations 3 a., 3 b.. 3 c, assigned |to them in the Table. Hence, and ta 
indicating the formations near as well as at the localities, the deslgnatton 3 a. b. will be used for 
these rocks up to the top of the magnesian, without distinguishing between Galoiferoos and 
Quebec (or Levis), and 3 b. c, for the remaining strata up to the well defined base of the Silnro' 
Cambrian, Trenton or Matinal eroup, 4 a. b. and c. 

6. The Potsdam, or Primal group, includes in Virginia, where complete, besides the Potodsm 
nroper, the ferriferous shales next above, and the slates, shaly grits and conglomerates, below thii 
formation. It is exposed in varying mass and completeness on the western slope and m the west 
flanking hills of the Blue Ridge throughout much of its length, often, by inversion, dipping to the 
southeast, in seeming conformity beneath the older rocks of the Blue Bldge, but often, also resting 
uncomformably upon or against them. These older rocks, comprising masses referable probably 
to Huronian and Laurentian age, include also a group of highly altered beds, corresponding 
apparently to the copper-bearing or Eeweenian series of Northern Michigan, andf perhaps to the 
lately described Dimetian rocks of Wales. 

6. The letters A, B, G, D mark four rather distinct groups of ArohsBan rocks found in Virginia, 
of which the first three may probably be referred to the Laurentian, Huronian and Montalban 
periods respectively, and the fourth to an intermediate stage — ^the Norian or Upper Laurentian. 

7. This belt of Siluro-Gambrian slates extends continuously from the Potomac River to a point 
about ten miles south of Staunton, a distance of 140 miles, bevond which it becomes narrow and 
discontinuous. In the tract corresponding to the interval, from Strasburg to Harrisonbarg, it 
encloses the complex synclinal of the Massanutten Mountains, consisting of massive ranges of 
Silurian rocks 5 a. 6 b.. with some bands of 7 and a few traces of Devonian 10 a., all resting m the 
wide undulated trough of the slates. From Strasburg; southwest, the railroad keeps generally a 
distance of from one-half to one mile west of the edge of the slates, but sometimes impinges upon 
it, affording ready access to fossiliferous beds of 4 a., b. and c. 

8. About 13 miles west-by-north from this are the Rawley Springs, and a few miles farther the 
remarkable fissured rocks known as Moravian Town, both in Ponent 12. West-by-south, aboat 20 
miles are the Dora coal mines, in Vespertine 13 a., of Narrowback mountain — anthracite, faalted 
and crushed. The irregular fault, which, with many interruptions, extends from near the Potomac 
River along the northwest edge of the Great Valley in the line of the Little North Mountain for 
about 120 miles^ is seen near these localities to^ bring the Siluro-Cambrian 4. of the valley into 
juxtaposition with the Devonian 10. to 12. 

9. -'About eight miles east of this are Weyer's and Madison*s caves, situated in a ridge of steep 
dipping limestone, 3 a. b.. near the South River. 

' -.lO. In this part of the gold belt are situated the old workings, known as Tinder's, Boxley's, 
Baker's, Triple Fork and Walton's Mines. 

11. This is a good point of departure for examining the rock structure of Panther Grap, 6 a. b., 
mostly inverted, and the wild passage of the North River through the same formations at Streck- 
ler's Gap, *' The Goshen Pass.'' About 10 miles southwest are the Rockbridge Alum Springs, in 
10. a. b. 

12. About three miles north of this, on the Cow Pasture River, is the Blowing Gave of Bath 
County, in an anticlinal of 8. Oriskany ; and twelve miles farther north-by-west, near the same 
river, is the noted intermitting stream called the Ebbing Spring, in a ridge of 7 and 8, on east side 
of Tower Hill, east of Warm Spring Axis. Twelve miles southwest to Bath Alum Springs, in 10 a, 
and thence 5 miles to Warm Springs. 3 c-4 a. 

13. Where traversed by the Jackson's River, this anticlinal shows itself as a great arch boilt 
up of the successive concentric beds of 6 a. b. c, and flanked by 7. and 8., followed by 10 a, and 
having a span, as measured by the highest sandstone bed, of about 3,300 feet. The mam arch, 5 a 
Levant, or Medina, white sandstone, is regular and unbroken, but the outer concentric belts, made 
up of the hard members of 6 b. c, are distorted and in part inverted on the west side of the axis, 
wnere by a slight fault the beds of 7, pass suddenly from a nearly vertical to a horlssontal positioo. 
Towards the southwest, this axis opens to form the Rich Pateh Valley, bringing to view the 
Siluro-Cambrian 4 a, b. c, and still farther southwest becomes the closed anticlinal known as the 
Pott's Creek Mountain. Heavy beds of iTonoTe^ILetci«it\tn\\vave been, opened on both sides of 
tbiB axis, as At Roaring Run, CaUie'8,Low "NlooT.axid. TL«vaerfixx«>«t ^Xxt^xni^^-t^^vHiiciRSa^kn^^v^^ 

formation 8, Ortskany, The fossil ore of 5 b. is wao mmea «\. aw«t«\ v^V&.\a« 
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1. Archaean, D. 



it 



14. The Anticlinal Valley, which includes the group of thermals known as the Warm, Hot» 
Healing, etc., Springs, closes up about ten miles northeast of this, and its axis subsides towards 
the southwest m broad spurs which reach the river a few miles below Coyington, in low arches of 
7. and 8., overlaid by 10. The heated waters issue at numerous points throughout a distance of 
thirty miles; from Cambrian and Siluro-Gambrian rocks, 3. c, 4 a., usually mverted and often 
faulted along the west side of the valley, the eastern boundary of which it formed by the massive 
Warm Spring Mountain, 6 a. 6 b.> dipping east, while its western limit consists of a narrow, broken 
rid^e of the same formations in a vertical or inverted position. Stages to Healing, Hot and Warm 
Springs, severally 16, 19. and 22 miles. Near the first is the Cascade (200 feet) of Falling Spring 
Creek, which, cutting through the west wall of the anticlinal, flows over a mass of calcareous 
tufa, deposited from the waters. 

The anticlinal of Peter*s Mountain, rising a few miles northwest of Covington and exposing at 
the tunnel 7. and 8., expands towards the southwest, until it opens out into the valley of the Sweet 
Spring, containing another group of thermals of lower temperature than the preceding. This 
anticlinal, extending southwest, does not close up, but passes into the great Peter's Mountain and 
£^t River Mountain fault, which for a distance of fifty miles brings the Cambrian in contact with 
the Vespertine and Umbral formation, Sub-Carb., 13 a., 13 b. 

15. The Upper Subcarboniferous, or Umbral Shales, here include a considerable thickness of 
brown and gray flaggy sandstone, the same which forms the hard rock of Swope's Knobs. 

16. About 20 miles northwest of this point (by canal or road) we enter the gorge by which the 
James River traverses the Blue Ridge, where are exposed flne sections of Archeean rocks, A and B. 
and of the Cambrian, Primal 2 a., resting unconformably on the western slope of the former, ana 
occupying the flanking ridges, which adjoin the valley. The Natural Bridge, the remnant of a 
former tunnel or cave in 3 a. o., is about 8 miles northwest from the upper end of the gap. 

17. A few miles east of this, between Bannister and Dan Rivers, is a small patch of Jurasso- 
Triassio rooks, 18-17., corresponding to the Farmville or Middle belt, (see note 2), and containing 
EstheritLetc. 

18. This deposit made up largely of Diatoms, lies near the base, but within the limits, of the 
Mlooene Tertiary. It contains occasional oasts of Miocene sVi^Wa, vsid. \& %«ti«e^\l q^^A<«K.^\siN:)!<%i^^ 
of this tomuAion, and rests either upon or but \itt\e a\>o^e t\v^ Vs^ 'ai ^^ '^QRiW«L'i», ^wvcw^. 

formerly titused tbia deposit from the Patuxent RWer in M.ex^\«si^ Xo >Osva'^^'*cv«re«v Vsi n>xsi^b^^ 
h»re lately found byaa examination of the artesian \>otVa«« afc^QxU^^^ Uft\«»^,^ja»s. %. «assvi5« 
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deposit exists in that region at the depth of 658 feet below the surface, overlaid by Miocene tod 
PJiocene beds, and resting upon an Eocene deposit identical with that wnioh undOTlles it at Bidi- 
mond. We are thus assured of the great extAn^ion «evii«xd of thla deposit, and have the mMBS 

of eetimatiDg the thickness of the Tertiary lonna^iQTtt «a tbs «m^ «a X^^^s^so^^tdbAlMBSS 

Mirer. 
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Outcrop of Gneiss. 



19. From this point, for many miles towards the southwest, the railroad runs near to and almost 

Krallel with the broken s^clinal, (about 26 miles long), of which the lofty Catawba and Fort 
wis Mountains are the principal parts. The former, composed of southeast dippfn^ 4 a. b., etc.. 
forms the farther or northwest rim of the synclinal, and bending abruptly around at its northeast 
end, becomes the Tinker Mountain, which closes the basin in that direction. A shorter and gentler 
bend at the southwest end, terminates in a fault. The corresponding rocks of the southeast, or 
near side of the synclinal, are only partially preserved in a narrow inserted ridge at either end, the 
remainder of this rim of the synclinal having been engulfed in the prolonged fault, which^ for 
many miles along^ the margin of the basin, has brought the Siluro-Cambrian rocks (4 a. c.) of the 
valley to abutagamst, and over>ride the Devonian lu. to 12. and the Vespertine 13 a., of which the 
Fort Lewis Mountain, the central mass of the synclinal, is mainly composed. 

20. A few miles west-by-north of this is an area of Vespertine rocks. 13 a., including one or 
more workable beds of coal, mined on Strouble's Run and elsewhere. This area once probably 
continuous with the Vespertine of Fort Lewis Mountain, is almost encompassed by faults. Farther 
to the northwest, and separated from the above by a belt of Cambrian and Siluro-Cambrian rocks 
8 c, 4 a., etc., the Vespertine beds of the southeast slope of the Brushy Mountain, contain a similar 
ooal, mined on Tom's Greek, etc., all these seauns being more or less affected by the neighboring 
iJMiIts. The dislocation which, southeast of Brushy Mountain, brings Vespertine and Umbral in 
apposition with 8ilnro<iambrian Matinal, is part of the f^Te^X {«a\t 'nVvV^Vv^'wVVci ^Ksnxv^ <^%s^^ft» ^1 
mhotion mnd obmneter, extends along the northwest edae ot Vlti^ %xft%.\,^«5\«^ ATWsv\i^w.^Jp^^*«»«^ 

Mlrsr to the end of the Brushj Mountain, northeast ot KbVn^oii^v^ ^^&\aai^^ ^1 ^iaasA^aik'^aaw^' 
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At a distance of 23 miles, in a northwest direction, is the sheet of water called "Mountain Lske," 
situated near the top of Salt Pond Mountain, at a height of 4,000 feet aboTe tide. Here the Potli 
and Johns Greek Mountains and the other ridges of 5 a. b. coalesce at their southwest terminttioB, 
into a lofty rugged table-land, overlooking the I^ew Biyer, and commanding wide Tiewe. 

21. A few miles south, the Lick Mountain range diTides the valley for some miles into twoanl 
in the southern of these belts, on the New Biver, below the mouth of Cripple Creek, are the 
Austenyille lead mines, in 3 b., near the Primal 2 b. of Popular Gamp Mountain, and about 10 mil«t 
distant (W>m WytheTille. 

22. From tnis point a short branch railroad leads north into the Tallej of the north fork of the 
Holston Biyer, between Walker's Mountain, ft a., etc., and Poor Valley riojge, Vespertine 13 e.. ete., 
which flanks the Clinch Mountain on the southeast side. * Here, near Saltyille, are the remarksble 
salt wells, which penetrate into a thick mass of rock-salt ; and in the same yicinity, and at varioiu 
points higher up the valley, for a distance of 20 miles, beds of gyptmm have been opened tnd 
extensively wrought. These deposits are found near and in a line of taxdt, along which the Sibuo* 
Cambrian 3 c. 4 a., of the southeast side of the valley, has been made to abut asainst and sane* 
times over-ride the Umbral 13 b., which, with the Vespertine 13 a. of the Poor Valley Mountafai, 
form a belt on the northwest side of the valley. Both deposits are most probably referable to the 
Subcarboniferous period. The fault here spoken of extends, with some local chaiiges of chancier 
and direction, in a west-by-southwest course, from a point in Giles county to the Tennessee line, s 
distance of. 126 miles, and is prolonged many miles into Tennessee. William B. Boobs. 



23. So few details have been published on the 

volume will be more welcome to geologists than this^ 

prepared by Professor William B. Bogers, late State Geologist of Virginia. 



geologv of Virginia, that no chapter in this 
s, which has been wholly and very esreMtj 
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NoTB TO THs SsooKD Enmoir ^-The first seven pages of this chapter are firom the first editicn 
without material change, except the addition of the altitudes. The larger portion of the Baltimore 
and Ohio is given 8«ain in the succeeding pages, with notes by Prot J. L. and H. D. Campbell, and 
the portion of the Chesapeake and Ohio in West Virginia, will be found more ftilly described in the 
chapter on that state. 
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• By IProfessor William M. Fontaine, of the University of Virginia. 

t By Professors J. L. and H. D. Campbell, of Washington and Lee University, Lexington, Va. 



24. Richmond is on the west margin of the Mesozoic and Tertiary belt. (See Rogers Note 18.) 
These formations may be seen in railway cut near Tredegar Iron Works, at the York River Railway 
station, and on the marghi of Shocco Greek, near the Medical- Ck)llege. The bed of the river is gneis- 
soid granite at the city, and for several miles above. 

26. At Korah large quantities of granite, doubtless of Laurentian age, are quarried for shipment. 
Another large quarry is opened opposite Westham, on south side of the river. Between Westham 
and Lorraine the road passes from the Archaean to the Mesozoic coal-bearing beds (17, 18), and con- 
tinaes on them for about 10 miles to Dover. 

26. Boseobd, or Dover, near the west margin of the coal field, is near the old Dover Mines. Fos- 
sils in the debris of the coal slates. 

27. Between this point and (xoochland 0. H., a mica mine was formerly worked (in 1 b.), but not 
exhausted. 

[N. B. — In our notes on the Archaean rocks, we recognize only Lcturentian (1 a.) and Huronian 
(I b.) ; and even the horizon between these is uncertain in this part of Virginia.] 

28. At ColumbUi a granite quarry is worked in 1 a.^ overlaid by mica and hydro-mica slates and 
schists of 1 b. This is the best point from which to visit the several gold mines in the vicinity. 

29. Bremo Bluff is a good point of departure for examining several objects of interest, (a) "The 
BlnfF," near the station, is apparently a closed anticlinal fold or beds of hard g^eissoid sandstone and 
arenaceous slates, nearly vertical in position. A second bluff of the same general structure occurs 
about 200 yards farther up the river. The syncline between them and outside flanks of both are occu- 
pied with argillaceous slates. The same ledges appear on tke opposite side of the river, (b) At this 
point a branch (Buckingham Branch) railwav crosses the river to extensive slate quarries, aoout flve 
miles distant, and apparently in the same lormation (1 b.) as the slates about the *' Bluff." Future 
explorations may modify this view, (e) Willis Mountain, about 20 miles east of this station, is an 
isou^d mass of gneissoid rocks, containing numerous crystals of kyenite of different shades 01 color, 
and of hornblende and tourmidine, with other minerals, (d) This is one of the best portions of the 
gold belt Iron ores — limonite, hematite and magnetite — abound here. 

30. From Richmond to SeottsvUle the road cuts the strata by a route generally at right angles, 
or nearly so, to their strike; and for several miles below the town the outcroppings, mostly of 1 b., 
show frequent changes of dip, and are ocoasionally nearly horisontal. The route here changes 
towards the southwest 
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31. About three miles below ffowardtville the river and road cut into the lowest beds of a 
Mesozoic trough, or oval basin, that covers several square miles of area, the larger portion on the 
north side of the river. The remarkable coarse conglomerate that forms the base of this series of 
rocks is well exposed in contact with Archesan rocks along the banks of Bockflsh River, near the 8ta> 
|ion, and along a little stream running through the neighboring village, while the overlying ferraei* 
norfs sandstones and slates appear in the surrounding nills. After passing this Mesozoic tract, me 
route, following the windings of the James River, keeps within the jgeneral trend of a belt four or 
five miles wide, in which are several beds of limestone and ores of iron imbedded in still heavier 
strata of micaceous, talcose and chloritic slates and schists, all most probably of Huronian age. After 
following this limestone and ore belt for about 40 miles, the bearing is abruptly changed toward the 
northwest about six miles below Lynchburg. 

32. A^ points between Oreenway and Suipleton numerous ore mines and limestone quarries have 
been opened on both sides of the river. 

33. At Lynchburg the river has cut the beds (la. and b.) nearlv at rieht angles, so as to expose a 
well-defined waving arch on the cliflT opposite the city. For about 20 miles above the city the road 
continues on the gneisses, granites and slates of Archsean age. 

34. At about a mile below Rope Ferry is the margin of a belt of alternating conglomerates, 
sandstones and slates about two miles wide, which were formerly classed as Huronian hy 
Rogers and others. This belt flanks the southeast slope of the Blue Ridge, and is cut by the river so 
as to give fine exposures of its beds both above and below the railway bridge. The discovery we 
recently made of ecolithua borings of the kind characteristic of Cambrian (Potsdam) sandstones in ito 
beds, determines its age to be Cambrian. The "Snowdon Slate Quarries " are in this Cambrian belt 
three miles towards the northeast 

36. At Balcony FaUs^ between one and two miles below the station, the river has cut obliqaelj 
throueh the core of the main Blue Ridge and exposed a fine section of Archaean rocks. These nave 
been tormerlv spanned by the Cambrian beds, the upper portions of which were doubtless ruptured 
at the time of the upheaval and swept away. At this point occurs the finest natural section odf tiie 
whole Cambrian series to be found anywhere in Virginia. The alternations of conglomerates, shales 
and sandstones present an aggregate thickness of about 1,200 ft. The uppermost sandstone, aboat 
850 ft. thick, is the typical Potsdam, and abounds in borings of scolithus hnearis, thousands of which 
may be seen in the broken rocks at the Junction of the Lexington branch, 160 yards above the station 
house. Here the road enters the Great Silurian Valley. 

36. Glenioood is the station for stage line to Natural Bridge. (See Note 16.) The road here 
PASses through a depression in the Sailings Mountain, an anticlinal ridge of primordial strata, 2 a. b. 
The Natural Bridge^ three miles from this station by stage line, is in Lower Silurian limestone; the 
abutments in Quebec (3 b.); the arch and the adjacent hflls in Chazy (3 c.) This great natural cnri* 
osity has been supposed by some observers to be the remnant of a natural tunnel, and by others the 
remains of an extensive cave, the top of which has all fallen in and been washed away except the 
narrow arch that now spans the chasm. Our belief is that it has resulted from a vertical fissure in 
the bods of limestone, which, by its opening, failed to rupture the portion of the uppermost beds 
that now forms the arch, but simply dragged them a row yards toward the west and left them 
stretched across the deep chasm, which has been subsequently enlarged by erosion. The entire 
absence of stalactites and stalagmites along the faces of the cafion militates strongly against the csTe 
theory, while the secondary fissures stlU tobe BeeTi\u%l^\)o^^\•\x'^\>xVi^<^^V^%<^th^^^ with the geneni 
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* By Professors J. L. and H. D. Campbell, except those notes marked ** M/* which are by Dr. A. S. 
ICcCreath, Chemist of the Second Geological Survey of Pennsylvania. 

appearance of the place seem to favor the view here proposed. On the opposite side of the river are 
tne Glenwood Iron Mines of Jud^e Anderson. 

37. Indian Roek. Trenton limestone, gray coralline, quarried largely here for lime. 

88. Purgatory Mountain terminates abruptly near Buchanan. It is a somewhat isolated outlier 
of North Mountain. Its base is Trenton limestone (4 a.}, its main mass Utica and Hudson shales (4 b. 
and 4 c). while its cap is Medina (6 a.) ; and in a svnclmal trough held in a position where its top is 
doable, it carries fine beds of limonite and red shale ores. 

39. From Btiehanan to Eaale Rock the limestones of 3 b. and 3 c. are exposed to view in several 
cuts, and at Eagle Rock they disappear beneath the groups of Trenton (4), of Medina (5), Salina? (6), 
Lower Helderberg (7), Oriskany (8), Marcellus, etc. (Devonian slates, 10 a. and 10 b.) The mountain 
at this pass is a prolongation of North Mountain, and has its higher members partiallv inverted, a 
feature very characteristic of this range throughout the greater portion of Virginia. The road here 
passes into a synclinal valley with Helderberg (7) and Oriskany (8) for its bottom, and most of its 
flurfiKe covered with Devonis^ slates, 10 a. b. 

40. Price' B Blvff is an anticlinal arch of 7 and 8, and furnishes good limestone and ore of iron. 

41. CZi/ton Forge is a point of great interest to geologists. (See Rogers Note 13.) 

^ Loch Laird. A small bed (or dike) of trap between two beds of calcareous shale (3 a.) may 
be seen 100 yards above the Shenandoah Valley Railway Junction. 

43. Oreen Forest is the station for the extensive Buena Vista Iron Mines, in the primordial (2 b.) 
shales at the northwestern base of the Blue Ridge. 

44. For Lexington and its surroundings, see note No. 74. 

46. Henrico Coal Company's station for shipping coal and coke. 

46. This road, throughout its whole length of 240 miles, runs on the Siluro-Cambrian and th^ 
Gambrlan formations, chiefly on the former. 

47. Hageretown stands on what seems to be the easternportion of a closed and inverted synoline 
of Trenton age ; the axis in the shales farther west The Trenton limestones crop out near both of 
the depots, and are quarried for local building purposes The road continues on this formation for 
several miles, but soon after passing Grimes it runs obliquelv across the margin to 3 b. c. 

48. At Sneoherdetown are extensive exposures of 3 b. on the margins of the Potomac. Hydraulic 
limestone has been extensively quarried here for the manufacture of cemenL 

49. Between Riverton and Port Republic the Massanutten ran^ of mountains is conspiouoas 
on the northwest side of the ToaA. (See Rogers note 7). The Blue Ridge is seen firom the train on the 
southeast at nearly all points alone the whole line. Over a large portion of the route the country 
rooks are very much obscured by the local drift from the adjacent mountains. In the larger booldeis 
from the Blue Ridge, the burrows of the echoUthue linearie are abundsnt. 
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60. OvertUL Half a mile east of Overall station, Umber deposit, which has been partially 
developed. (M.) 

51. At Lurayy the station, the Junction, and the greater part of the village, appear to rest upon 
the ledges of 3 b., Quebec (Levis), dipping 20^ to 90° northwest and passing oeneath a ridge of 8 c 
(Chasy), in which is the entrance to the caverns ; and most probably the hi^er chambers are in the 
same formation, while the lower ones are either within or rest upon beds of 3 b. Everywhere in the 

Seat valley of Virginia the limestones of the Quebec, as a rule, are much more ferruginous than 
ose of the Chasy, and consequently produce darker and more fertile soils. The Quebec also car- 
ries several thick beds of shale, while the Chasv is characterised in many places by beds of chert 
that contain characteristic fossils. The lithological peculiarities of these two formations, especially 
those which determine differences of soils, are well defined at Luray. (See note 76.) 

62. MarksviUe. €k>n8iderable deposits of light brown ochre worked here by Oxford Ochre 
CcMnpany. 

63. Milnes. About five miles south southeast of Milnes there is a fine exhibition of the Potsdam 
ores (in the slates above the Potsdam sandstone), the principal development bein^ on Fox Mountain, 
a low flat crested ridge, a foot hill of the Blue Ridge. The present working istce is 86x300 ft., and the 
daily output is over 100 tons, shipped over the branch road to the Shenandoah Iron Co.*s furnace, 
near Milnes. (M.) 

64. WeyerB Cave has the same geological relations as the Luray Gave, except that it is nearer 
the margin of the Trenton trough, which carries the Massanuttens, and here extends to the south- 
west beyond the termination of the mountain range. 

66. VesuvvM. The Rockbridge tin mines are in the Archaean core of the Blue Bidge,and may be 
reached by ordinaiy road, from either Vesuvius or Irish Creek Station. 

66. Orimora. Two miles east from Crimora there is a lar^e valuable deposit of Manganese ore, 
chiefly pyrolusite. The ore is veiy rich, and is now being mined in quantity for shipment to Eng- 
land and to Pittsburg. Pa., at the latter place for use in the production of a remarkably high iprade of 
ferro manganese. (M.) 

66. Sherando. Near Sherando (Lipcomb Station), deposits of China Clay and Fire clay are 
being worked. (M.) 

S7. Vesuvius. Eight miles southeast of Vesuvius Station, and on a bank of Irish Creek, there is 
quite an interesting exhibition of tin ore. The ore is Cassaterite ; and at one point on the Cash 
property the ore showed remarkably rich, at times being almost pure Cassaterite, and some of the 
specimens showing one to one and a half inches in thickness of the pure ore. (See page 134 McCreath's 
Mineral Wealth of Virginia). Occasionally the tin ore has associated with it the mineral Minntkd^ 
carrying more or less silver and gold. On the Vesuvius furnace property, and two and a hali miles 
from the railroad, occurs a bed of brown hematite ore, ten feet wide, between nearly vertical walls of 
Potsdam sandstones. (M.) 

68. Near Irish Creek a remarkable deposit of Dufrenite (Hydrated Ferric Phosphate), nearlv a 
foot thick, of nodular and radiating structure, was found several years ago in the Potsdam shales, 
resting on a heavy bed of liraonite ore. (See American Journal of Science, July 1881, pp. 86. etc.) 

69. At Loch Laird^ about sixty yards northeast of the crossing of the Richmond A Alleghany 
Railway, a trap dike about six feet thick may be seen thrust up between two beds of calc-shaJe of 3 a. 

69. Loch Laird. On the Buena Vista property there Is a fine exhibition of the Potsdam ores 
(in the slates overlying the Potsdam), showing perhaps the finest development of these ores in the 
Shenandoah Valley. On the same property where Marl Branch crosses the Lexington Turnpike, 
there is exposed a bed of so called Marl, fUlly 40 ft. thick. It yields over 96 per cent, carbonate of 
lime. (M.) 

60. At Thompson is an old cement auarry. 

61. Arcadia. Near Buchanan, on the Arcadia furnace property, there are numerous openinn 
made on the so-called specular ore of the Blue Ridge. The ore is a red hematite, more or less inu* 
mately mixed with fine grained quarts. Geologically it lies in the slates underlying the Potsdam 
Auidatoiie. (M ) 
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70. Near Greenville the Quebec (3 b.) limestones, producing ferruginous clay soils, crop oat in 
the cuts for a mile northeast of the town, and along the banks of the adjacent stream both above aud 
below the crossing : but the Chazy bods form the country rock of the town and region between it and 
Raphine Station. The Primordial (Cambrian) ridges of the Blue Ridge range extend much farther 
into the Great Valley opposite Greenville, than they do at any other point seen from the line of this 
road, and carry some productive beds of limonite ore. 

71. About 2}^ miles northwest of Raphine Station are very extensive beds of limonite ores on the 
lands of Samuel Carson, Esq., and Messrs. Gibbs k Rawlings. The beds of ore have been partiaJly 
opened, and, where seen in place, appear to occupy about the same relative position among the 
chazy (3 c.) limestones as the chert beds found in such abundance in other parts of the same form*- 
tion. The Vesuvius Iron Mines are in 2 b., about four or five miles southeast of this station. The 
tin mines, now in process of development, are in the Archsean core of the Blue Ridge, about 12 miles 
southeast by turnpike. 

72. At Pairjield the road crosses to the west side of Timber Ridge, and on the northwest margin 
of the valley, the elevated outliers of the North Mountain range — ^the Jump, the Hogback and House 
Mountains — become conspicuous features of a striking landscape. 

73. From Timber Riage Station a line of conveyances extends to Rockbridge Baths, a pleasant 
summer resort. The thermal water of these baths issues from the Quebec (3 b.) limestones near a 
fissure or fault where the beds of 4 a. Trenton have dropped down to the level of 3 b., and apparently 
dip beneath the latter, as may be seen at points northeast and southwest beyond the accumulations 
of river drift, which is found on hills here more than 100 feet above the bed of the river. About two 
miles northwest of the baths is the entrance to the famous "Goshen Pass," the deep cafion throueh 
which North River finds its way to the Great Valley This cafion gives a complete section of tne 
whole North Mountain range from 4 a. Trenton up to Devonian shales, 10 a. b. Fossils are abun- 
dant here. For sketch and geological section, see Am. Jour, of Sci., Vol. XVIIL, 1879, p. 119. 

74. About one mile southwest of Timber Ridge Station the railway passes abruptly from the 
Chazy (3 c.) to the Trenton (4 a.), entering the irregular synclinal trough in which Lexington is situ- 
ated. In tne town, along the cliffs of the adjacent north branch of James River, and over about six 
miles of area towards the northeast and four miles southeast, the Trenton limestones (4 a.) are the 
countnr rocks ; but in the Poplar Hills toward the southwest and south, the Utica shales, with very 
fossiliferous thin beds of limestone, become conspicuous. The Brushy Hills, west of the town, are 
composed of Chazy limestones and cherts (3 cX as regards their southeastern slopes, while the north- 
western slopes present exposures of 3 b. dipping beneath the hills. As far as measurements can be 
made here 3 c. is about 300 reet. and 3 b. about 450 feet thick. Along the eastern base of Brushy H ills the 
outcrop of the lower Trenton limestone, 4 a., is apparently an ancient coral-reef, now a very compact 

f)ure coral limestone, quite largely quarried for local building purposes, and for the manufacture of 
ime. This coralline bed contains shells as well as coral. It varies from 100 to 150 feet in thickness. 
The House Mountain (or rather pair of mountains), about six miles west northwest from Lexing- 
ton^ is one of the most striking features of the grand scenery in this portion of the Great Valley. 
This isolated mountain group rests upon Trenton limestone which crops out around the base. Then 
in nearly horizontal strata other formations, 4 b., as shales and shaly limestones, 4 c, as purplish, 
ferruginous shales and shaly sandstones, and above all a cap of Medina sandstones, 5 a.; the whole ris- 
ing 2,000 feet above the limestone valley oelow. Lexington is a good point of departure for the geologi- 
cal study of either the Blue Ridge range on the S. E. or the North Mountain range on the N. W. 

Washington and Lee University and the V. M. Institute, both located here, have good mineral 
and geological cabinets. For fuller details, and geological section across the Great Valley near Lex- 
ington, see Am. Jour, of Sci., Vol. XVIIL, 1879, p. 16. 

75. Quebec Group. Dr. A. R. C. Selwyn, the successor of Sir Wm. Logan, as Director of the Geologi- 
cal Survev of Canada, does not recognize the Quebec as a geological formation, and in Professor J. 1). 
Dana*s table, as given in this ^uide, it is omitted, being considered as merged in the Calciferous. 
Professor Campbell, of Virginia, is not prepared to adopt this view as suitable for that State. He 
reports that throughout the Great Valley of Virginia, 350 miles in length, with continuous ledges of 
limestone, there exists what is known as the Canadian group, consisting of three tolerably well defined 
sub-groups of limestones, with extensive beds of interstratified shales and calcareous sandstones in 
the lowest 3 a. Calciferous; very regular stratified beds of dolomitic limestones more or less ferrugi- 
nous and producing rich soils in the next higher 3 b. Lenis ; and, in the last, some beds of pure 
limestone, with a stratum of brown sandstone in the lower portion, abounding in molluscean fossils, 
not well preserved, but doubtless 3 e. Chcuy ; and still higher, near the Trenton, beds of chert 
abounding in cephalopods and gastropods of undoubted 3 c. Chazy age. He, therefore, prefers to 
retain the three divisions, at least until add\t\oT\a\ ^«\»otAaVo%\^^V «kN\d«tk.c« settles the question 

3t isaue. \,^^. 
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LIST OF CEOLOCICAL FORMATIONS IN NORTH CAROLINA. 



20. Quaternary. 
19. Tertiary. 
18. Cretaceous. 
16. Triassic. 



1. Archsan. 
Igneous. 



1 b. Huron ian. 
1 a. Laurentian. 



1. BeTiaed And the notes added for the first edition by W. G. Kerr, State Geologist of North 
Garolina. Enlarged and revised for the second edition by Dr. H. M. Chance, of Philadelphia 
geologist in charge of explorations of North Carolina coal fields. 

Sketch of the Geology and Topography of North Carolina. 

Derived from the State Oeologxcal Reports of Prof. W. C. Kerr^ 

North Carolina is the Mountain State of the Atlantic slope. As a general description, it may be 
said that the surface of this State is covered by but two of the great formations. The (1) Archsean, 
sub-divided into the (1 a.) Laurentian and {1 b.) Huronian, the lowest occupies the western and the 
(20) Quaternary the upper system covers the eastern portion, the oldest and the youngest, with » 
Tast geological blank between them. Some of the railways run for long distances on a single forma- 
tion. An irregular line drawn on the map of the State, in a northeast and southwest direction, 
through the Cny of Raleigh, will show the relative iK>rtions of the State covered by each. The (16) 
Triassic, the only one of the intermediate groups which appears, covers but a comparatively insignifi- 
cant area in the middle region. It contains the coal beds of Deep River and of Dan River. The (18) 
Cretaceous and (19) Tertiary, underlie the (20) Quaternary, but they only appear on the surface in a 
few localities, or small area, on the river bluffs, and in water courses and ravines in the eastern 
division. The complete geological series of the State is as follows : (20) Quaternary, (19) Tertiary, 
(18) Cretaceous, (16) Triassic, (1) Huronian, (1 s^ Laurentian and Igneous. 

Most of the metamorphic rocks of North Carolina belong to the (1 a.) Laurentian system, which 

Srevails so extensively in Canada, Michigan, Wisconsin, Minnesota, etc. The prevalent species are 
iranite. Gneiss, Syenite and other Hornblendic rocks, Diorite and Crystalline limestone, and these 
contain graphite and much magnetic and specular iron ore, frequently in very large beds. This for- 
mation, besides iron, produces gold, silver, lead, copper, and other minerals. The (1 b.) Huronian, 
the T(teonic of Emmon^s report on this State, occupies several disconnected areas on the Great Smoky 
Mountain, at the Tennessee line and on the Blue Ridge, and a^iother considerable area west of 
Raleigh, extending across the State with two smaller exposures. The rocks aie quartzyte and clay 
slates, light colored, drab, and greenish. With these exceptions, and the small area of (I6) Triassic, 
all the remainder of the western part of the State is (1 a.) Laurentian. 

J%e North Carolina Mountains. The great continental system of the Appalachian Mountains, 
which extends a thousand miles, from near the mouth of the St. Lawrence to the State of Greorgia, 
reaches its greatest elevations ana developes its grandest features in the western part of this State. 
The system is here represented by two great parallel chains, the Smoky Mountains and the Blue 
Ridge, with a net-work of heavy cross chains connecting them and numerous spurs thrown off to 
the east and south, some of them as high as the parent chain and some more than fifty miles long. 
There are also several other disconnected minor chains to the eastward, with the same general 
trend. These mountains extend across the State, and their entire length from their southwestern 
termination, the Blue Mountains in Georgia, to their northern, which is prolpnged 60 miles into 
Virginia, is 276 miles, of which two-thirds, or about 6,000 square miles, lie within North Carolina. 

The main or western chain, which more to the north borders the great valley in Virginia and I0 
there called the Blue Ridge, gradually deviates towards the southwest. A new chain, detached on 
the east and curving a little more to the south, takes now the name of the Blue Ridge, and in this 
State attains gradually to 6,000 and 6,900 feet, composed of manv fragments, scarcely connected into 
A continuous and regular chain. These groups are separated by long intervals of depression, in 
which are gaps but little above the interior valleys. 

West of tnis, and separated from it by a vallejr, is the great western chain of mountains, named 
locally the Iron Mountain In the northern portion, and Unaka in the southern, the whole being 
known as the Smoky Mountains, and forming the line between Tennessee and North Carolina. This 
is much more continuous, more elevated and regular in its direction and height, and increases very 
uniformly fh>m 6,000 to nearly 6,700 feet. The valley comprised between these two main chains, the 
Smoky Mountain and the Blue Ridge, is divided by transverse chains into many basins of great 
altitude. The height of these transverse chains is greater than that of the Blue Ridge, being from 
5^000 to 6.000 feet and upwards, and the gaps that cross them are as high, and often higher, than those 
of the Blue Ridge. The whole chain of valleys extends for more than 180 miles, and Arom 20 to GO 
miles wide, with a mean height of more than 2,000 feet, and portions of them 3,600 to 4,000 feet, this 
bemg tiie highest plateau of the same extent east of the Rocky Mountains. These are all valleys of 
eroafon, and they, as well as the mountains and plateaus have, in Prof. Kerr*s opinion, no antidixial or 
iqniclinal origin, oeing in fact wholly independent of geological structure. 

, The mountains which reach 6,000 feet are more than fiffy in number, and the loftiest peaks rise to 
&700 feet Here, then, in all respects, is the culminating region of the vast Appalachian system. 
Thte mountain region, where the most striking natural objects in the State are to be seen, has not 
yet been penetrated by the railroads, except that the W<»steTii ^oxiYv Civt^Vvcc^ ^. ^« ^x<sieni^<ib nSgi!^ 
mountainBf coDoecting with the East Tennessee, Virginia & QteoT%\&^.^. 
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2. At Hillsboro depot a good exposure of typical North Carolina Huronian slate, hydromicaceous. 

3. At Morrisville depot a dike of dolerite visible. One and a half miles east of station beds of 
very coarse incompacted conglomerate, the bottom beds of the Triassic, and probably glacial. 

4. From Statesville west in the numerous deep cuts are seen fine examples of the /ro«< drift, 
characteristic of sub-glacial regions. Also from Hickory to Morgantown many sections ofthe purple 
paragonite schists, which are peculiar to this region. 

There is veiy little exposure of solid rock, and that only on the tops of a few high mountains or 
an occasional cliff. The mountains are covered to their very summits with dense forests, but with a 
deep and strong soil which is, however, according to Dr. T. Sterry Hunt^s description, very unlike the 
layers of clay and loam with which we in the North are familiar. The rocks themselves, he says, 
although of gneiss and mica slate, like that which prevails over so great a part of New Eneland, haTe 
undergone a process of decay which has rendered them so soft that they may be readily cut by a 
spade, although retaining all the veins and layers which mark their original stratification. Withoat 
having been broken or ground up, these hard rocks have moldered into a soft clayey mass, forming a 
soil fifty feet and often much more in depth, which from its peculiar structure has a natural drainage, 
and possesses great fertility. North Carolina, evidently, never was subjected to the action of glaciers 
like the Northern States. Only the valleys of the streams are covered with alluvium, consistiDg of 
sand, grav«l and clay, the debris of the rocks of the higher ridges and mountains. 

The middle and eastern part of the State is a long slope, extending from the rugeed mountain 
plateau to the Atlantic. Nex^ however, to theplateau is & piedmont or middle region of hill conntiy, 
with an average elevation of aoout 1,000 feet. Tnis is divided by its rivers into three regions, drained 
by the Broad. Catawaba and Yadkin rivers, the slope of the first being toward the south, and that of 
tne others a little east of north. These dram&ge svxtiaAe^ «x« %«^«^^\^^ two^ xiearly parallel, eaii- 
erly cbaiuB of mountains, the South andBuaYiy "MtoxroXAVaa, «v«i w«» Ixw^ *L?#»\ft ^^ \«^\.\&i^- 
There are other easterly spurs of the Blue B.idge ot aVmWM «\^N«.\.viu. 'YtL\^\oJA^<6 ^^NaSsstt^otV^ 
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5. Egypt. Old coal shaft, 460 feet deep. 

6. ChUf. Bituminous coal beds 2 ft. and 3% ft.-4 ft. thick, worked on a small scale during the 
war. Not now worked. Much troubled by trap dykes. 

T. On both sides of the'Pedee River are high dikes of dolerite for more than a mile, and 2 miles 
east a very coarse porphyritic granite, as well as between Lilesville and Wadesboro. 

8. Wilmington d: Weldon Railroad^ 162 miles ; north and south. This road runs throughout its 
whole length from Wilmington to Weldon on the (20) Quaternary formation, with occasional small 
exposures of the Tertiary (19 a.) Eocene and (19 b.) Miocene and of the (18) Cretaceous in the banks 
of the streams. 

9. Dismal Swamp. This road skirts around the Great Dismal Swamp. 



country extends 200 miles from east to west, and 150 miles northeast and southwest, and comprises 
nearly one-half of the territory of the State. It rises in going west about four feet to the mile, and 
attains an elevation of 1,000 to 1,500 feet at the foot of the Blue Ridge. The channels of the large 
rivers, however, are cut 100 to 300 feet below the intervening divides. 

Between the swamp country, along the coast, and the hilly region of the interior, is a belt of 
level, sandy, barren territory, extending from near the line of Virginia across the entire State, and 
from 30 to 80 miles wide, covered by the long leaved pine. Spirits of turpentine produced in this 
pine region is the most important branch of manufacturing in the State. 

The eastern division or the State extends from the coast, about 100 miles, to the lower falls of the 
rivers, and constitutes nearly two-fifths of the State. This region is for the most part nearlv level 
or very gently undulating, except along the rivers on the upper reaches of which are bluffs and small 
hills. Its slope seaward is between one and two feet to a mile and it is covered by the horizontal 
strata of the quaternary underlaid by the tertiary. They consist of the noncompacted sands, clays, 
marls and gravels, coarser materials predominating westward, and becoming successively finer 
towards the coast. 

The Coast of North Carolina is remarkable for the shallow sounds and bays that extend along 
the entire sea front nearly 300 miles, the largest of which are Pamlico and Albermarle Sounds, the 
former 76 miles long by 16 to 20 milep wide, and the latter 50 by 5 to 15 miles, with a depth of water 
from a few feet to 20 feet. There are also along the coast 3,000 to 4,000 square miles of swamp lands, 
of which the Great Dismal Swamp, on the line oetween this State and Virginia, is well known. 

The foregoiiigr description of North Carolina wiW botv^ \ft i^V?^ «i %«ti«t^ \\»^q.\ "<Jc«» ^l?*5v«a^ ^SL 
^wtA CbroHna, am where the same formations ate lound. ^ ^^^-^ 
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Prepared for this work by Mr. Harry Hammond, of Beech Island, South Carolina. The 
rities for the geology are designated as follows : H. stands for Prof. Francis Holmes : K. for W. 
rr, of North Carolina; L. for Oscar M. Lieber; T. for M. Tuomey; 8. for Charles N. Shepard. 
le great group of crystalline rocks which extends trom New England to Alabama is M etamorphie 
it fossils, ana hence of doubtful age. In the opinion of some geoloeists, instead of attempting 
isify them, it is better to insert in this guide, as Mr. Hammond nas done for South Carolina, the 
>f rock along the line of the railroad, e. g. : Gneiss, mica schists, granite, etc., which gives ua 
poHitive knowledge. . J7M. 

CoyopvM to King Mountain. Itacolumite, or Diamond rock, the prevailing rock, with seams of 
e. limestone, barj^s, hematite, specular and argillaceous schist, with numerous gold and 
lines, and quarries of various rocks. 

MeOormick, . Ores of gold manganese and coppeT aYiovind. 



870 



\ 



AN AMERICAN GEOLOGICAL RAILWAY GUIDE. (S. C.) 



Cluurlestoii ft Savannah Railroad — 
Ha, Q^tinued. Alt 



77 
84 
91 
96 



Ridgeland. 
Terribee Swltoh. 
Hardeeyille. 
Savannah River. 



19 a. Eocene Marl8.(T.) 






Charlotte, Columbia A Anirasta B. K. 




17 
20 
25 

31 

84 
87 
44 
65 

58 

68 

66 

71 

74 

77 

82 

90 

98 

96 

100 

106 

108 

120 

126 

130 

131 

133 

138 

140 

149 

153 

158 

165 

170 

174 

178 

179 

182 

184 

189 

191 



Charlotte, N. C. 
Fort Mills. 
Catawba River. 
Rock HiU. 

Warren's. 

Smith's. 

Lewis. 

Chester. 

Blackstock's. 

Woodward's. 

White Oak. 

Adger's. 

Winnsboro. 

Robertson's. 

Simpson's. 

Ridgeway. 

Blythewood. 

Sharps. 

Eillian's. 

100-Mile Siding. 

Columbia. 

W.C. & A. June. 

Lexington. 

Barr's. 

Keisler's. 

Gilbert Hollow, 

Summit. 

Lees villa. 

Batesburg. 

Ridge Spring. 

Ward's T. 0. 

Johnson's T. 0. 

Trenton. 

Miles Mills. 

Vaucluse. 

Graniteville. 

Aiken Junction. 

Langley. 

Bath. 

Dead Fall. 

Augusta, Ga. 



Steatite. ^L.) 
Granite. (L.) 
Gneiss. (L.) : 

^ j Dike of Aph. 
S S . \ por'y (L.) 



s 



Mica Slate. 
(( 

Gneiss. 

(i 

f « 

Mica Slate. 

Clay Slate. (T.) 
(( 

Eocene Buhrstone. (T.) 
(( 

Granite. (T.) 



543 



621 



548 



548 



626 



296 



It 
ti 



870 

Eocene Buhrstone. (T.) 






Granite. (T.) 



« 
it 
<i 
i( 
it 
it 
it 
tt 



19 a. Eo. Buhrstone(T.) 



it 
ti 



185 



Gheraw Ss Chester Bailroad. 



Ma. 



Alt 



6 
8 
10 
12 
15 
18 

20 

22 
26 
27 
29 



Chester. 

Orr's. 

Knox. 

McDaniels. 

Richburg. 

Basoomville. 

Cedar Springs. 

Fort Lawn. 

River. 
Waxhaw. 
Miller's Crossing. 
Lancaster. 



r Dike of Aphanitio 
\ Porphyry. (L.) 
Gneiss. (L.) 

Mica Slate. (L.) 

Talc " 

tt 

tt 

{Dike of Aphanitio 
Porphyry. (L.) 

Talc Slate. (L.) 
it 

tt 
Melaphyre Dike. 



Cheraw A Darlington Railroad. 





6 

10 
18 
27 
34 
40 



Florence. 

Palmetto. 

Darlington. 

Doves. 

Society Hill. 

Cash's. 

Cheraw. 



{ 



18. Cretaceous of the 
secondary. (T.) 



tt 
tt 



19 c. Plio. Marls. (T.) 
19 a. Eocene. (T.) 



it 
tt 



Cheraw & Salisbury Railroad. 



Cheraw. 
llMcFarlan'8,N.C. 



{ 



19 a. Eocene crosses 
clay slate. 



Chester A Lienoir Railroad. 





8 

14 
16 
23 
33 
37 
39 



Chester. 

Lowrysville. 

McConnellsville. 

Guthriesville. 

Yorkville. 

Clover. 

Bowling Green. 

Crowder's C'k. 



{Dike of Aphanitio 
Por'y. (L.) 5« 



(( 



Melaphyre Dike. (L.) 
Mica Slate. (L.) 
Granite. (L.) 






Columbia & Greenville Railroad. 



0, Columbia. 

6 Frost's Mill. 

9 Swygert's Mill. 
11 Montgomery's M. 
13 Bookman's. 
20 Wallaceville. 



Granite. (T.) 
Clay Slate. (T.^ 



2S8 






4. Charleston Junction to Revanel. . Beds of phosphate rock. The phosphate rock of South Caro- 
lina, from which large quantities of valuable fertilizers are manufactured, contains 55 to 61 per cent. 
of phosphate of lime, and 5 to 10 per cent, of carbonate of lime, with small quantities of magnesia, 
sulphuric acid, etc. It is in the form of nodules, very rough, rounded and indented, and frequently 
perforated with irregular cavities of an olive, blueish, black, yellowish, brown, or grayish-white 
color, and from a few inches to several feet in diameter. The Kiver Rock occurs as nodules, and 
sometimes as a continuous sheet 8 to 18 inches thick. It is profitably dredged for to depths of 20 feet, 
and a royalty of one dollar per ton is paid to the State for all taken irom navigable waters. The land 
rock is found about the level of meantlde in layers 6 to 30 inches thick of loose nodules, and is profitably 
mined under 7 feet of earth. It is found in various olaces from Florida to North CaroIineL has been 

raised in arteai&n wells from a depth of 300 feet, aua bxouviXvV w^ Vcot«x%<ai«.\ic>\X»xii&%«H«r»JL Vvuxxdred 

mlJea from shore.— JS^any Sammond^ in Hond-Book of SoutH Carolvrwx. 
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iditlon by Dr. George Llttte, State Oeok^iit tl 



3. Northotn limit of the open pine and wtregraas eectlon. 

4. Located on the lioe of Hetamocptiic and TeTCiuv- 
i. Stmngen shculd tialt (tie GteoloiiciL CoWectioa Bjxkcv \ii' 



.flKSVuA-^BLWi&o*. 



Mh. Boulhw^slert, R.ilrc»3. All. 


Ms, "^ 


BaUroad. 

nudd. Alt. 




8 
29 
49 
60 
71 
8S 


Macon.* 
Seago, 
Fori Talley. 
Montezuma. 

Americus. 

SmithTille. 

Leeeburg. 

Albany.' 

Walker's. 

Ducker. 

Arlington. 

Fort Vallej. 

Butler. 

Geneva.* 

Box Spring. 

Cpsloi.* 

CoiumbuB.' 


Met. and Tertiary,"* 
19a,Tertiarr. '■» 


IM 
130 
141 
147 
150 
166 

~0 

...„ 
78 


Madixon. 
CovingloD, 
Conyers. 
Litbonia. 

Decatur. 
Atlanta. 


Melamorphie. •" 
AsbeBtuB.a miles.'"!"' 


107 


Camak. 
WarreBton. 
Sparta. 
Milledgeville. 

Macon. 


Metamorphio. ^J* 
fSmilesArtope's 


m 


ie».TerUftry. '" 
20. 

MeLandCreU. "' 


i quarry, Lyell's 
( Eooenefossils."* 


75 


67 
75 
"7fi 

lie 


Bamelt. 
Waahington. 


""*"'?"'■ ■" 


100 


Union Point. 
Lejington. 

Athene. 


Metamorpbio. "" 


29 
42 


Fort Valley. 
Perry. 


19 11, Tertiary. "" 


f Metamorphic. »>* 
J StatfiUniverBityand 


98 

lis 


SmitbYille. 
Dawaon. 
Cuthbert. 
Hatchio atation. 

Eufaula, Ala. 
While Oak, Ala. 
Clayton, Ala. 


19 a. Tertiary. >" 
18 c. Cretftceona. 




Atlantk A West Point RallrDad. 


ISU 
142 
144 

157 

lee 



6 
18 
25 

40 
62 

68 

72 
87 


Atlanta. 
Eanl Point. 
Fairbum. 
Palnjetto. 

Newman. 

OrantTille. 
HogaQavLlle. 
U OraDge. 
West Point. 


Metamorphic. '"" 


1^ 

128 
132 


Coleman. 
Fort Qainea. 


""'"":"'■ ::: 


R.K.to Carroll ton."* 
rOold mine, Smilea. 
1. MeUmorpbio. •'• 


N-onh and Boulli RnllroBd. 


rMetamorph. Ashes- 
\ tuB and ChroDjio 
I Iron, 7 milea, ^*» 
fMetnmorph. Asbes- 
\tna& Corundum'"* 


100 
108 
120 


Columbus.* 

Cleghorn. 

Kingaboro. 


Met. and Creta. »'» 
Metamorpbic. 


tTpson CoQ 


ty Kail road. 



43 
61 

59 


MacoD.* 
BarneBville. 
The Rock. 


Mel. and Tertiary."* 
Metamorphic. ■'' 


3T2 
337 
367 
387 
454 

481 
492 

m 


N."C. State Liner 

Gaffney'E, S. C. 

Spartanburg. 

Green.01e. 

TuccoaCity.Ga.' 

Mt. Airy.'" 

Bellton. 

LuU City. 

Sew Holl. Spr'gs. 

Gaineayille." 


Uoe BsUroad. 


OBortlK 


Rallnwd. 


"• 




88 
47 
67 
66 
76 
84 


Augu8la. 

Thomson. 

Camak. 

Banietl. 

Crawfordville. 

Union Point. 

Greensboro. 


Metamorpyc. 


f Met. N. E. R. R. to 
\ Athens, 39 ma. "" 
Limestone & TreiDoIit« 

1 fleiible8.s. '"' 






sh'a ^Ji 



Leap BDil rapid'', on Ghattahooahe 

' — Qlto— height, l,e8e feel 

— Talltilali^BllH, IB mil 
w of Vouali MonnUluai 



ly, 16 milBB; Waoooclu'e gold mine*, J6 iciiies. 

ra for Dahlonega gold mltii^B io-l Portal iftv''^?'' 



876 
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Mb. 



Piedmont Air Iiine Railroad— 

OontinueA. Alt. 



527 

640 
547 



Flowery Branch. 

Buford. 

Suwanee. 

Duluth. 

Norcross. 
7-Mile Track. 
Atlanta.^ 



8 b. Metamorphic. 



(( 



i( 



1307 

1027 

{Metamorphic. Pine 
tree yisible 4 ms. in 
center R.R.tk.i 10' 
Metamorphic. * ^ 7 s 
Met. Granite quarry. 

(( 10 5 



Borne Railroad. 



Rome. 



20 



Kingston. 



Knox Shale. 



(( 



627 
710 



Cherokee Railroad. 



48 



Cartersville.ia 
Rockmart. 



Knox Shales. "^eo 

Cal. and Potsdam. 



Selma, Rome A Dalton Railroad. 





6 

15 
21 
89 
45 
56 
68 
76 



Dalton. 

Stark's. 

Bamett's. 

Sugar Valley. 

Skelley's. 

Rome. 

Six Miles. 

Cave Springs. 

Pryor's. 

Anderson's, Ala. 



Tren. & K. Dolomite ' » '^ 

it 

ti 647 



Knox Shale. «2 7 

u 684 

« 6 72 

Potsdam. » i » 

4 b.Quebec or Knox ^02 



Western A Atlantic Railroad. 




23 
84 
40 

48 

68 

78 
84 
90 
99 
107 



Atlanta. 

Marietta. 

Acworth. 

AUatoona. 

Cartersville. 

Kingston. 

Adairsville. 
Resaca. 
Tilton. 
Dalton. i» 
Tunnel Hill. 1* 



Metamorphic. 



(( 



1050 
1183 

" Gold mines.' 2 « 

a 8 78 

{Knox Shale, Pots- 
dam s.s.,1 m. east^ 6 ^ 
Knox Shale. ^10 

(t 710 

Cal. & K. Shale, e^* 

Tren.&K.Dolomite6 6 5 

"Red Marble. "^^^ 

K. Sh. and K Dol. 8 53 



M8. 



Western ft Aflantio Rallroad- 

Oontinued. 



All 



115 

120 

125 
130 

187 



Ringgold.** 

Graysville. 

Chickamauga. 
Boyce, Tenn. 

Chattanoog.,Tenn 



Trenton. »»» 

K. Shale and Lime 

quarry. ^•^ 

it 685 

it 614 

5 b. Clin, iron ores k 
3 b. Calhoun, K. 8h. 
&K. Del., Que. •«* 



{ 



Northeastern Railroad of Ctoor|^ 




12 
18 
26 
89 



Athens. 
Nicholson. 
Harmony GroTC. 
Maysville. 
Lula City. 



Metamorphic. 



« 

ti 



694 

8*8 
»t4 

1001 
1884 



Savannah, Griffin A North Alabama R. B. 




60 
70 
78 
86 

96 



123 




4 



Macon. 

Griffin. 

Brooksyille. 

Senoia. 

Sharpsburg. 

Newnan. 

Whitesburg. 
CarroUton. 



Tennille. 
Sandersville. 



Metamorphic. 






884 

»7S 



{Meta. Snake Creek. 
Factory, m. »*» 
Metamorphic. 



(( 



19 a. Tertiary. 



(( 



Rast Tennessee, Virginia & Georgia R. B. 



361 
349 
349 
339 
337 
335 
329 
323 
317 
312 
306 
301 



Rome. 

Atlanta June. 

Silver Creek. 

Brice. 

Seney. 

Hamlet. 

Rockmart. 

Braswell. 

McPherson. 

Dallas. 

Hiram. 

Powder Springs. 



2-4. Lower Silurian. 
it 

it 

a 
it 
it 

Primordial & Canadian 
Primordial. 

1. Archaean. 

(( 

(( 
(( 



12. Ladd's lime kiln, 3 miles ; Rockmart slate quarries, 20 miles : Ward's ferro manganese fur- 
nace, 11 miles; Bear Mountain, fine view, 18 miles; Etowah rolling mill site at Falls, 5 miles. Ocoee 
Conglomerate here and at Rowland Springs, also 6 miles from Cartersville. Flexible sandstone 13, 
and manganese 3 and 10, and iron ore beds 3, 5, 7 and 10 miles. 

13. Dalton is situated upon a synclinal, the ridges on each side being Knox Dolomite, and the 
intervening valley in which most of the town is built is made up of Chazy and Trenton Strata. The 
fossils of the last named group may be seen in the limestone exposed on Hamilton Hill, immediately 
north of the town. The Chattoogata Mountain, four miles west, is Upper Silurian. 

14. Tunnel Hill. The tunnel here is cut through a ridge of Knox Dolomite. The Calciferoos 
and Potsdam is in close proximity to the town om the western side. 

15. Binggold. The Upper Silurian occurs in a high sandstone ridge immediately east of the 
town. The groups here well represented are Medina and Clinton with red fossiliferous iron ore. 
Oriskany fossils are found abundantly in a single bed of about one foot in thickness. These beds 
are followed on the east by Devonian and Suh-Carhoniferous strata. 

Note. The Knox Shale and Knox Dolomite ot ¥Tot.%«Sotd. «»x.\Auda ttoxsiT^aneaaee into Georgia, 
with all the Tennessee characterlBtica of the ^toupa. 



GEORGIA. 



H77 



Bast TMineMee, Vlri^lnla A Ctoorgia B. B.*— 


Northeastern Railroad of Georgia. 


Ms. Continued. Alt. 


Ms. AlU 


296 


Austell. 


1. ArchsBan. 





Athens. 


1. Archsean. 


293 


Mableton. 


(( 


8 


Center. 


u 


286 


Chattahoochee. 


(( 


12 


Nicholson. 




285 


Peyton. 


(( 


19 


Harmony Grove. 




279 


Atlanta. 


(( 


26 


Maysville. 




272 


Constitution. 


(( 


82 


Gillsville. 




268 


Moore's Mill. 


u 


89 


Lula. 


" Stacoliimite. 


265 


EUenwood. 


u 




Bellton. 




259 


Stockbridge. 


tl 




Longview. 




250 


McDonough. 


« 


"51 


Rabun Gap. 




243 


Locust Grove. 


(( 


59 


Clarksville. 




282 


Jackson. 


(i 


63 


Anandale. 




227 


Indian Springs. 


ti 


68 


Tumersville. 




218 


FrankyiUe. 


« 


72 


Tallulah Falls. 




206 


Dames' Ferry. 

Holton. 

Macon. 


i( 








199 
190 


19. Tertiary. 


Georgia Paeiilo Railroad. 






•r 


The portion of this road in Georgia will be found 




in the chapter on Alabama. 


Slbexton Air Une Railroad. 











Toccoa. 


1. ArchsBan. 




12 


Martin's. 






24 


Bowersville. 






26 


W. BowersYille. 






89 


Bowman. 






51 


Elberton. 







♦ This and the following railroads by Prof. A. R. McGutchen. 
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D.,..> T.BL. or 


AL*B»>,. D.v,«,c,«« =. 


Dak.-s T.,;t> or 


Al.«-«a D..a.f.M ,r ' 


FoSlfiTlOB*. 


Pnor, Gmn.^11. 






so. QlIATBBN*H¥. 


20 c. Alluvium. 


10 C. QENKaKB. 


i0~e. Black Shalar 




20 b. Bluff Loam. 


7. L. Held Bit BEBO. 


7. Lo. Helderbere. 




30a.Oranges.Drdt. 


5. NlAQABA. 


5d.Niagaral.s. 


19. Tkbtiary. 


19 c. Pliocene. 


8. Clintos. 


5e.DyestoneGroij|» 




19 b. Miocene. 


6. Mkdima. 


5b. Wh.OakMt.s.1. 




19 a. Eocene. 




5a.ClinchMt.£.E. 


18. Crbiacboub. 


18 c. Upper Creta'i. 
18 b. Middle Creta's. 


4. Tkesion. 


4 b. Cincinnati, 




■' 


4 a. Trenton. 




18 a. Lower Greta's. 


3. Casadiak. 


Sc.Chazy. 


17. JUBASSIC. 


17 b. Marlstone, 




3 b. Quebec Knoi 




17 a. Lower Lias. 




dolomite. 


14. Cakbdniteeous. 


14c.Upp,Coal Mrs. 


2. Pbihokdial oe 


3 a. Calclferous. 




14 b. Low. Coal Mrs. 


Cambbiaj. 


2 b. Potsdam s.1. 




n a. Millstone Grit. 






18. SnB-CARBONlF'a. 




1. ABCH:EA«. 


2 a. Acadian. 




13b.GoralorSt.L.l8 




lb. Huronlan. 




13 a. Barren Croup. 




la. Laurentian. 


South knd North Al 


atinDiii, or Lnulavllle 


Sontk and Nortb AlatmmK. or I.«njBTlI]* 


Ma. »pd Great Son 


I3b.L.Cii..St.Loma'" 


Ms. aud Great Sooth. Hallroad.— an. ill 





Decatur. 


90 


Orace'fl Gap.' 


(See foot nole.) 


7 


Flint. 




93 


Oxmoor.- 


14Cahawbac.fld •" 


13 


HirWairs. 




96 


Shade Cr«k. 




18 


Falkyille. 




99 


Brock's. 




23 


WilhitB's. 




102 


Cababa Mines.' 




28 


Siimiail." 


141..War'rcoal 


n 


104 


Helena.' 


f 3 a. Calcifer-a faolt 
\14b.CoalMea(. ■" 


ai 


Milner'B. 


field, ■' '*' 


n 


Ciillmftu'a. 




§ J 


109 


Siluria. 


(So. Chn»y and '" 
\Tren. LimeWks-"' 


35 


Phelan-B 




Is 


112 


Whiting's. 


42 
4i# 


HancevlllB. 
BuDgor. 


". *tt 


^1 


119 


Calera HiUa. 


t 13.Sub-Corbon.,3c. 
\Chajj&4a.Tren>"' 






flSb. tJp.8ub, Carb. 


125 


Clear Cr«ok, 


1 b. Metamorphic. >" 


52 


Blount Springs. ' 


I 13a.Low.Sub.Carb. 


130 


Jemison. 








i.lOo. Blk.Shitle.*»' 


135 


Straaburg. 




57 


Reid'a.'" 


14 b.War-rcl. field"' 


139 






68 


Warrior.' 




141 


::iaDton. 




68 


Morria. 


1"! " Jaffa.Cl.Co. 


148 


Cooper's. 




74 


Cunningham. 


[Co. 


151 


Verlwna. 




7G 


NewCttBtlo.ai 


"1 "N.C.Cl.&I. 


156 


Moimtam Creek. 


20. QnaternaiT. '" 


79 


Blacli Creek. 


Coalburg Co'a collier j. 


164 


DEalBville. 




81 


Boyle's Gap." 


Hb.Wttr'rcl.flold»" 


170 










4 a. Trenton. 1 S ^ 
3c.Chaiy„, 1 §1" 
3 b. Quebec. [Td 


174 


Cooaada. 




86 


I)irmingU-m,»-'» 


179 


Alabama River. 
Commerce St. Ju, 


18. CretaoBoua. 

■' rolttnl,!. 






3 a. Calcifer. J ^ ^ 


182 


Montgomerj. 


'" 



1. FrepBrBd eipreasly for this work by Prof. William G«»ner, of Birmiugham, Ala., Owlogiil 
aad Analytical Chemist, and by Prof. EuEsnt. A. Smith, tha SMa Geologist. 

2. Ascending (he mauntaia from Wlihite'a toSummi^ Flint Creak ehowa looming above itcli 
of mDletoae grit, sandstone and ahalee, aa seen from the car wiodoWB. W. G. 

». White and red auiphurand Chalybeale waters of great saniCaiT value at Blount Sprligiin 
muchresorled to, particularly in the aummoraeasnn. from all ttie States; and the Jackson HouBe.17 
a.D. Hoit, is a well kept hotel. The 10 c. BlaekShale gives rise to the sulphur sprlnga. The mouiii- 



4. The Pierce Coal Mine Com] 
* Eureka (araKea and coke 01 



ilabama M. it M. Ck>inpany'a I 



ALABAMA. 



879 



Selma, Borne & Dalton Bailrosd, 


Alabama Great Soathem Railroad— 


Ms. or Blue Mountain Route. Alt. 


Ms. Continued. Alt. 





Selma. 


18. Cretaceous. i*^ 


28 


Cloverdale. 


4 c. Cin. & 4 a. Trenton 


9 


Bumsyille. 


« 207 


32 


Sulphur Sp'gs.2* 


13a.b.L.Sub-Carb.««« 


22 


Plantersville. 


20. Quaternary. *«« 


34 


Eureka. 


« 960 


32 


Maplesyille. 


(( 


40 


Valley Head. 


tt 1012 


40 


Randolph. 


tt 881 


46 


Hollman's.2« 


« 918 


49 


Ashby. 


471 


61 


Fort Payne. 


It 864 


51 


Briarfield.8 


3 b. Knox Dolomite*! 3 


56 


Brandon's. 


« 8 77 


55 


Montevallo.' 


3a.Calcifer'8,lm.*94 


61 


Porterville. 


(( 






3 b. Quebec, 5 miles. 


66 


Collinsville. 


tt 710 


62 


Caldra 


r3c.Cha.,Tren& ridge 
t of 13 a. Sub-Car.* a 2 


74 


Greenwood. 


It 672 


WAtf 


%^%MA\^M «■• 


82 


Reases. 


ti 68 




Gardner's. 


14. Coosa coal field.5«' 


87 


Attalla. 2 6 


tt 68 8 


"67 


Shelby Spr'gs. 10 


u 554 


96 


Steele's. 2 7 


it 691 


72 


Coliimbiana.il 


3 b. Quebec or Knox» « <> 


102 


Whitney or Ash 


ville. « .6»* 


82 


Wilsonville. 


« 452 


116 


Springville.2* 


3 b.Quebec or Knox 7 o « 




Coosa River. 1^* 


it 445 


131 


Trussville. 


13 a. b. Sub-Carb. ««» 


• *•■• 


Coosa Station. 


a • 4 72 


137 


Irondale. 


6 b. Clinton. 


90 


Childersburg. 


u 441 


"t A C% 


Birmingham. 


f4a.Tren.&3c.b.&a. 
tofCan. anti.axis*7 7 


99 


Alpine. 1* 


u 495 


143 


109 


Talledega. 


u 58 6 


166 


Jonesboro. 


3 c. and 3 b. Cana. »<>• 




(Alabama Fur.) 
Munford. 




167 


Tannehill.i8 


3 b.or 3 a. Canadian* 9 5 


126 


(( 646 


170 


Woodstock. 8 


3 b.Quebec or Knox» <> <> 




Silver Riin.i* 


« 65 5 


174 


Red Gap. 2 9 


3 b. Knox Dolomite. 


180 


Oxford. 15 


(i 6 78 


178 


Vances. 


tt 410 


131 


Anniaton. 
Weaver's. 


" Woodstock 


183 


Clement's. 


14b.War'rcoalfield2 6 9 


139 


" Iron Wks. 


191 


Cottondale. 


it 


146 


Jacksonville. 


<i 653 


198 


Tuscaloosa. 


20.Quat.overL.Crei«2 


156 


Patona. 


« 714 


204 


Maxwell's. 31 


tt 157 




Cross Plains. 


u 72 2 


213 


Carthage. 


(( 


• ••• 


Tiadiga. 


«9« " Tecumseh 




^7 

Stewart's or Hav 


anna. " 


160 


Amberson. 


72 7 a Iron Co. 


223 


Akron. 


18 b. Rotten 1. s. i7o 


164 


State Line.K^ 


9*0 «i Stonewall Ir. 


233 


Eutaw. 


tt 


168 


Pryor's, Ga. 


6b.Clinton.«*4[Works 


239 


Haysville. 


tt 


170 


Cave Springs. 


4 a. Trenton. « » ' 


243 


Boligee. 


tt 


172 


Rome, Ga. 


it 652 


260 
269 
263 


Epps. 

Livingston. 

Hooks. 


tt 


A 


Llabama Oreat So 


»nthern Railroad. i" 


It 


OChatUnooga, Ti» 


4 a. Trenton ««« 


19 a. Tertiary, 36 miles 


6 


Wauhatchie, " 


4 b. Cincinnati. ^'i 


269 


York. 


« 159 


9 


Wild wood, Ga. 


4 a. Trenton. 


274 


Cuba. 


tt 219 


12 


Morganville, Ga. 


(( 


279 


Kewanee. 


« 


18 


Trenton, Ga. 


u 720 


283 


Toomsuba. 


tt 27 e 


23 


Dademon, Ala. 


tt 818 


290 


Russell's. 


tt 398 


26 


Rising Fawn. 


4c.Cin.&4a.Tren.778 


296 


Meridian, Miss. 


tt 819 



6. The prosperous city of Birmingham is in Jones' Valley. The railroad then parses through 
Red Mountain by Grace's Gap. The rocks of the anticlinal axis show, at the junction of the Lower 
Carboniferous with the 5 c. Clinton, an exposure of Fossiliferous Hematite Iron Ore, 28 feet thick, 
which is being used in the production of an excellent quality of Iron by the Eureka Company, at 
Oxmoor, at the next station. This bed of iron ore extends from a few miles below Pratt's Ferry on 
the Cahaba River, in Bibb County, through St. Clair, Cherokee and De Kalb counties, into Tennessee, 
a distance of 120 miles. 

6. 8. D. Holt and Davis and Carr's collieries. W. 6. 

7. Eureka Company's colliery and Central Iron Works Company, at Helena W. G. 

8. Branch railroad to Briarfield Rolling Mills and Furnaces. W. G. 

9. Cahaba coal field on the west, with branch railroad to the Monteyallo coal mines of Dr. T. 
H. Aldrich. W. G. 

10. Shelby Springs, Chalybeate and sulphuretted Hydrogen water of great renown, and much 
frequented. W. G. 

11. Columbiana branch to Shelby Iron Works. W. G. 

12. From Coosa Riyer to Childersburgh, mountains of 2 b. Potsdam sandstone are seen to the 
southeast ftom car windows. E. A. S. 

13. From Alpine to Talladega, 2 b. Potsdam sandstone mountains on the west, and 2 a. Acadian 
alate hills towara the east E. A. S. 

14. At Silver River, 2 a. Acadian on the east, and 2 \>. PoIrOlwcv o\i \Jtv% ^«&\.. ^« ^-^« 
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Ms. 


Hempbl>ACIi» 


iBBlvn BlUlniid. Alt. 




~0 




20. Qua., bluff loam"* 


Istovcaaqn June. 


3 h. Quebec or Knoi. 


6 


BiiDtyn. 






Bass Station. 




9 

1.T 


White's. 
lermaatowD. 


" 


"49 


Stevenson. 


13 a. Sub-Carbon. 
3 b. Quebec or Kn."> 






f 19. Tertiary, Orange 


29 


Bridgeport, 


3 0, Canadian. 


19 


Bftilej's. 


Sand. UQrauge 


22 




20. Quat.. AlluviuDi. 






{ group. 


14 


Whiteside. 


14 b. Coal Mra.&13i. 


28 


ColUerTille, 






(Etna Coal 


Mines.) 


31 


Ln FajetlB. 




6 


Wauhatchie. 


4 b. Cinoinnali. "i 


89 


HOBDOW. 


'" 







4ft.Tron.&3c.Can."' 


62 


Somerrille. 






-49 
62 

sa 

64 
74 
71) 
84 


:a Grange. 
Irftad Junction. 

Mile Siding. 

Big UtlL 

Chewalla. 


19.Ter., PorteraCk. 




0, Decatur 

3 Harris Station. 
13 Athens. 
22iElkniont. 

...„PittenBTille. 
27|SUte Line. 


13 b. L. Sub-Garb. 1" 

13 a. Sub-Carb. '" 
13a.L.Sub-Car.orbar. 




Corinth. Mias. 

BumBTille. 

Iuk». 


ISc.Kiplej group."* 
!;ib, a.Sub-Cs.'\'n>5s 




107 
115 




WcBt Point. 

Cuaseta. 

ML Jefferson. 

Bough & Ready, 

Opelika. 

Auburn. 


1. ArohiBfta. 


124 

127 
129 
133 
139 
146 
156 


Marmnim, Ala. 

Dickaon. 

Cherokee. 

Barton. 

Pride'B. 

LeighWn. 
Town Creek. 
CourtUnd. 


" ^ „, 


28 


"4,2a(liMt. 


13b.L.Carbonir. "' 


35 
42 


[«achBpaku. 
Notasufc. 


20. <iuu ternary. 


163 


Fislier Bran eli— (Narrow G»uge to TuBkog.e.) 


169 


"48 


Chehaw. 


20. Quaternary. >" 


176 


HillBboro. 






(ToTttlUhaBflee F 


aotory.) 1 b. Huraniaa. 


182 


TrinitJ. 




66 


Con' lea' Station. 


20. Quaternary. 


188 


Deoatur. 




66 


Shorter's. 


b. Cre.. rotten L s. 


196 






75 


Mt. Meigs. 




203 


Madison. 


673 












M4 a. b. Coal Mens. 


101 


Manack. 




212 


Huntaville." 


13 c. Sub-Cnrh. »" 


107 


Lowndesboro. 








{ 18 b. St. Louie 1. g. 


113 


Whitehall. 




223 


Brownaboro. 




119 


Benton. 




220 


QurlBv'B. 




127 


Alabama Riyer 




233 
237 


Paint Rook. 
Woodville. 


lab.Sub-Carbou. ■»« 


138 


Selma. 


Ill 














25' 


Soottaboro. 


m 





ColurabuB. 


1 b. Huronian. '" 


269 


Bollefonte. 




4 


Smith's or Dover 




S6S 


Faekter-B. 







Molt-8 Mill. 


20. Quateraar 






rSb. Quebeoor Knox 


a 






271 


Stevenson. 


Dolomite, witb 
hillHofSub-Ciirbon 


13 


Hollis! 
Yongea. 


1. Archisnn. 






andCoa! Menn,'" 


21 


Opelika. 


... 



la State line, croseiag 3 c. Ctiuy ar 

IT. TongSBborough narrow gauge.railroad. Z^ miles to Chewickia Lli 



Btltatea the bright rod banki 



DtUToiT gauge railroad. Z^ miles to ChewicklaLlineOofDF«n7'*kiliiB,wi»' 
tliiB compHD]''s quurlea fia hiEhlrcrystolllne dolomlle. W, 0. 

went o( tKe laUnmA cjoTii^st v'™'^***) <"* ttw;«B>Ji«,Ki4 ttiotr detrlttia o» 
anka o£ llie outs mi ftWa \<it ni»M w-Aw, T^w'^'wiwa* inb\i*x^\k oi-rt. 
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MobUe & Girard Railroad. 


Mobile A Alabama Grand Tronk R. R. 




Alt. 


Ms. 


Alt 


)liimbu8, Ga. 


1. ArchsBan. 2*2 





Mobile. 


19. Tertiary. 




>rt Mitchell. 


18. Cretaceous. 


9 


Cleveland. 






lale. 


«( 


20 


Cold Creek. 






fttchechubbee. 


i( 


29 


Mount Vernon. 






urtville. 


u 


39 


Leona. 






aerryton. 


« 


60 


Sunflower. 






nion Springs. 


4 9* " Ripley Gp. 


69 


Jackson. 




42 


lomas Station. 

nwood. 

inesrille. 


(( 










if 


Mobile A Ohio Railroad. 






Part in Alabama. 














•oy. 


19. Tertiary. 



6 


Mobile. 
Whistler. 


19. Tertiary. 


6 
41 








V A 


ftobile & Monti 


joinery Railroad. 


18 
33 


Chunchula 
Citronelle. 




it 


ontgomery. 


18. Cretaceous. 


»19 


cGehee's. 


" rotten 1. s. 


44 


Deer Park. 




14t 


organsville. 


« 


61 


Escatawpa. 






)tohatchie. 


(( 


63 


State Line. 




2S« 


ilhoun. 


it 














>rt Deposit, 
reenville. 


"0 " Ripley Gp. 
19. Tertiary. 


Alabama Central RiUlroad. 







Selma. 


18. Cretaceous. 


121 


)lling. 


« 




Marion Junction. 


"8 " rotten 1.8. gp. 


sorgiana. 


u 


28 


Brown's. 


tt 


282 


Eirland. 


« 


30 


Uniontown. 


tt 




adge's Mills. 


tt 


36 


Fawnsdale. 


tt 




ravella. 


tt 


42 


Macon. 


tt 




irergreen. 


tt 


* ••• 


Van Buren. 


tt 




)arta. 


tt 


60 


Demopolis. 


tt 




istleberry. 


tt 


66 


Coatopa. 


" Ripley 


Gp. 


rewton. 


tt 


81 


York. 


19. Tertiary. 


16» 


)llard. 


tt 




Cuba. 


(( 


219 


hiting or Pensa 


colaJun. 19. Tertiary. 


• • ••• 


Toomsuba. 


(( 




illiams. 


tt 


lOSiMeridian. 


tt 




%j Minette. 
insas River, 


tt 


1 






tt 
tt 


Montgomery A i 


Buffanla Railroad. 




obile. 





Montgomery. 


18. Cretaceous. 


162 






10 
13 
16 


Oak Grove. 
Perry's Mill. 
Pike Road. 


"« " rotten 
tt 


1. 8. 


Selma & Gi 


Of Railroad. 


A* 19s 


$lma. 


18. Cretaceous. i*» 


29S 


easant Hill. 


" rotten 1. s. 


21 


Matthews'. 


tt 


2«t 


low Hill. 


" Ripley Gp. 


26 


Mitchell's. 


tt 


2»8 


llenton. 


19. Tertiary. 


28 


Fitzpatricks. 


ft 


862 


ne Apple. 


<< 


83 


Thompson's. 


tt 


2t» 


)kerville. 


ti 


Crossing of Mobile & Girard Railroad. 





lose to the main track, nearly opposite the station house. The hills seen beyond these belong 
Warrior coal field. W. G. 

In addition to the 4 a. Trenton, there are, within the limits of the city of Chattanooga the 8 
Iferons, 4 b. Cincinnati, 6. Clinton, 10 a. Black shale, and 14. Carboniferons formations. 

[J. Satfobd. 

Beids. Branch railway, 3 miles, of the Warrior Coal and Coke Company to mines working the 
►r bed. (W. G.) The Pierce Warrior Coal Co. working the Warrior Coal bed. The Watts Coal 
ke Co., working the Watts bed. fW. G.) 

Newcastle. Branch railway of Milner Coal and Railway Company, working the Black Creek 
Also in the Warrior coal field. (W. GO 

At Boyle's Oap the railroad passes from the Coal Measures, between almost perpendicular 
f 14 a. Millstone grit, into Jones Valley. £. A. 8. 

Mrmingham. Branch railway, 12 miles. The Birmingham Mineral Railway Station, between 
ice Furnace and Rolling Mills^ following the foot of Red Mountain down Jones Valley, princl- 
•n the Knox, with the upper Silurian and Clinton Hematite Ore beds to be seen all the way, as 
ited on the western brow of the Red Mountains nine miles south of Birmingham. (W^ G.) 
3oal and Coke Company's railway nine miles westerly to Coketon mines on the Warrior coal 
Pratt coal mines on the Pratt bed. capacity 600 tons per day. (W. G.) 

From Sulphur Springs down to Attiala,the railroad follows the ralley lying between Lockont 
ain, 14 a. b. on the east) and the Red Mountain Ridge (5 c, 10 c. 13 a.) on the west^ and all iha 
B are apon the Lower Sub-Carboniferous, 13 k and ^. '^ W^« 
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Montgomery & Eofkol* Railroad- 
Ms. Contin%Md. Alt. 



40 
60 
64 

62 
66 

74 

81 



Union Springs. 
Three-Notch R*d. 
Midway. 
Spring Hill. 
Batesville. 
Cochran. 

Eufaula. 



18.Cre.r»ipleyGp.*«4 

« 49 2 



(( 
(( 



006 
S12 
280 



{18.Cre.,marlbluflfof 
the ChattahoochieR. 
Ripley Group. 200 



Selma, Marlon & Memphtg Railroad. 




14 
21 
29 
87 
46 



Selma. 

Marion Junction. 

Marion. 

GroTC Cottage. 

Newbem. 

Greensboro. 

Sawyersville. 



18.Cre., rotten l.s.i*^ 



(( 
(I 

u 
tl 



258 



Savannah & Memphis Railroad. 




10 
15 
22 

80 
85 
40 
42 
47 
68 
60 



Opelika. 
Gold Hill. 
Waverly. 
Camp Hill. 

( Dudley ville 
Dadeville. 
Jackson's Gap. 
Sturdeyant. 
Salisbury. 
Alexander City. 
Kelly ton. 
Good water. 



1. ArchsBan. 
tt 

tt 

It 

gold mines). 

1. Archaean. 
(( 

tt 

tt 

tt 

tt 



819 
770 
805 
788 

760 
695 
502 



747 
800 

Steatite (soap s.)qr.* ^ 2 



Kast Alabama & Cincinnati Railroad. 




10 
23 



Opelika. 
Oak Bowery. 
Buffalo Wallow. 



1 b. Huronian. 



819 



it 



Yloksbnrv A Bronswick Railroad* 

Ms. Alt. 





6 

26 



Eufaula. 
White Oak. 
Clayton. 



18. Cre., Ripley Gp.ao» 
« 

" or Tertiary 



Annlston & Atlantic R. R. (Narrow Gftuge.) 







28 



Anniston. 

Jenifer. 

Munfroid. 

Irona. 

Talladega. 

Sycamore. 



Quebec and Knox. 



It 



5«1 



The Blrmlnfthatn Mineral Railroad. 

Branch of the N. A 8. Alabama R. R. 





8 
6 

9 
10 
12 



Birmingham. 

Magella. 
Newton. 

Alice. 
Woodward. 
Sloss Mines. 



4 a. Tren., 8 c. Chazy, 
3a.Cal.,8b.Que.«" 
8 c. Chazy. 



{ 



tt 



( Hematite ore bk.in 5. 
\ Clin.of AHceFur.Co. 
( Hematite ore bk.in 5. 
\ Clin. Wood. Iron Co. 

{Hematite ore bk.in 5. 
Clin. Sloss Fur. Co. 



Montgomery Southern Railroad. 

(Narrow Gauge.) 





6 
10 
18 
17 
20 



Montgomery. 

Catoma. 

Snowden. 

Pleasant Grove. 

Reamer. 

Ada. 



Cretaceous. 
(( 

tt 

tt 

tt 

tt 



let 



Wetumpka Branch S. & N. Alabama Railroad. 



Oj Decatur. 
170 Elmore. 
184!Wetumpka. 



87S 



20.Qu.overlb.Hu.i»» 
1 b. Huronian. ^" 



25. Hillman Station. Branch railway, southeast, 1}4 miles long, leaving Quebec or Knox and 
entering 5 c. Clinton of Red Mouiitain terminus at the Alice Furnace Co.'s Hematite Mines. 10^ 
miles south of Birmingham, Wheeling^ station No. 1, branch railway leaving Quebec or Knox ana 
«ntering Coal Measures of the Warrior Coal field terminus, 6^ miles northwest Woodward Iron Co-'s 
mine on the Pratt coal bed. Also, branch railway, southeasterly. 2^ miles to terminus in 5 c. Clinton 
Hematite ore mines of The Woodward Iron Company. (W. G.) 

26. At AttdUla Lookout Mountain ends abruptly, and the Red Ore Ridge rises to a considerate 
height on west. Just south of Attalla, through a gap in Red Mountain, toe escarpment of Blount 
Mountain, 14 a. b., is seen to westward. £. A. 8. 

27. From Steele's to near Whitney, Chandlers Mountain, 14 a. and b., is seen on the west^and 
below Steele's to Sprin^ille the ridge on the west is Red Mountain (5 c, lO.c, 13 a.) All the stations 
from Attalla to Springville are on Knox Dolomite or Knox shale, 3 a., 3 b. E. A. S. 

28. A short distance below Springville the road enters the valley oetween a Red Ore Ridge on the 
west and the Cahaba coal field on the east, and continues thus to Irondale. £. A. 8. 

29. At Red Gap the railroad passes from 13 b. Sub-Carboniferous at Irondale, through a gap in 
Red Mountain (made upof 6 c, 10 c. and 13 a.) in Jones Valley. Thence to Vances down Jones Valley. 
At Vances, road enters Warrior coal field and passes out of it at Tuscaloosa. Below Tuscaloosa to 
Eutaw the surface material is Quaternary, but it oyerlies the Lower Cretaceous beds, and perhape 
beds still older than Cretaceous. Just below Eutaw the rotten limestone begins and is left at Living* 
«tone, where the road enters Tertiary formation, continuing in it to Meridian. E. A 8. 

30. Woodstock. Here is Edward's Furnace and a branch railway, almost due south, nine miles, 
leaving Quebec or Knox and passing over Sub-Carboniferous into Coal Measures of the Cahaba eou. 
field, having passed over the southwesterly extremity of the Clinton ore bed of Red Mountain in 
Alabama terminus, at two coal mines about two miles apart, Blocton being the first one said to be m 
the Montevalle coal bed. All the property of the Cahaba Coal Mining Co. (W. G.) 

31. Maxwells, Carthage and Stewart are on Quaternary, overlying a formation older than Creta- 
ceous, but whether Jurassic, Triassic or Permian, not yet determined, probably the former. E. A. S. 

32. The Mountains about HuntsmUU are outllera of the Cumberland Mountains capped with 14 
s. and b. Coal Measures, and showing on thelt ^ii[kal&.o\kXi\A.m\\xckft«^x>'^^'^&^ vgl^ \a3L^«&V|vc\%\Mdi 

dofra to 13 b. Saint Louis limestones. "^ ^'^^ 
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Georgia and Alabama. 



ieoTf^a. Pacific Batlway.*" * 



Alt. 



nta, Ga.»» 

ell. 

on. 
:tahoochee. 



(( 



River. 



jord. 



leton. 
etwater. 



fib. Huronian, Mica, 
\ Slates &Schistsi 05 
1 b. Huro. Gneiss in 
Mica Slates, oo^ 

it 8 69 

lb.Hu.MicaSlates8 2 2 

1 a. Lauren. 1 b. Hu. 
Granite in bed of 
River. «oo 

1 a. Lauren, and 1 b. 
Huronian. * * ^ 

tt 995 

« 9 14 



{ 



Georgia Pacific Railway- 
Ms. Continued. Alt 



18 

21 
27 
32 
38 

45 

62 
54 
56 

68 



Austell. 

Salt Springs. 
Douglasville. 
Winston. 8* 
Villa Rica. »» 

Temple.*® 

Summit. 
Bremen. 
Waco. 
Tallapoosa River. 



{ 



{ 



1 a. Lauren, and 1 b. 
Huronian. o*® 

« 106 5 

i»i7 " Granite. 

tt 118 2 

1160 «' Gold Mine. 

1 b. Huronian, Horn- 
blende, Slates and 
Schists. ii«o 

<* 1424 

it 1418 

it 1348 

it 9 62 



geology of this road is furnished by Professors J. L. & H. D. Campbell, of Washington and 
^ersity, Lexington. Va., and where not otherwise credited tbe notes are by them also. 
;ned W. G. are by Dr. Wm. Gesner, of Birmingham, Ala. 

■ 

[tlanta. The broad belt of Metamobphic Rocks, extending from Maryland to central Ala- 
longs to the Archsean age. It has the Blue Ridge of Virginia, the Unica of Tennessee, and 
Mountain of Greorgia for its northwestern border. Its southwestern margin is approxi- 
afined by the falls and shoals of the rivers at Washington, D. C, at Richmond and Feters- 
, at Raleigh, N. C, at Columbia, S. C, at Augusta. Milledgeville and Columbus, Ga., and at 
,nd Wetumka, Ala. An air line from Milledgeyille, passing near Atlanta to the limit of the 
;e rocks, would measure the width of the Archsean belt in Georgia, showing it to be about 
j*ed miles wide. 

Lrchsean rocks are recognized in Georgia under only two divisions, 1 a. Laurentian and 1 b. 
I. They constitute the country rocks from Atlanta westward to the margin of Choccolocco 
Davisville Tunnel, Alabama, 88 miles. The 1 a. Laurentian group consists chiefly of gran- 
s and hard schists ; while the 1 b. Huronian group consists of less metamorphosed beds of 
micaceous and talcosa schists and slates, and some beds of argillites. Both groups are 
Uong the railway cuts, but 1 b. Huronian constitutes by far the greater portion of the sur- 
. The hard rocks of the 1 a. Laurentian, however, are exposed to view in the bed of the 
3chee River, eight miles west of Atlanta, and are quarried a short distance west of the river, 
'entian also occurs, as shown by the Guide, in the excellent granite quarried at Donglas- 
at Villa Rica. Chncord to Douglasville, mica and Hornblende slates and schists with beds 
3 and gneiss exposed in cuts along railroad. From this point westward to the limit of the 
rocks m Alabama the beds of the 1 a. Laurentian are but little exposed. 
Vinston. Corundum has been found in considerable quantities near Powder Springs, in 
nty; also near Villa Rica, G^., and in Tallapoosa County, Ala. 

^Ma Rica. The granite beds make their appearance near Villa Rica^ where they seem to 

the hornblende schists and slates that carry the copper ores (chalcopyrites) of that region, 

the mica schists in which the gold-bearing veins of ouartz in the same vicinity are found. 

copper ore (chalcopyrite) crosses the Georgia Pacific Railway, west of Villa Rica,' in Carroll 

Tnis ore has been mined to some extent at several points in Douglas, Carroll and Haralson 

It is transported to Atlanta where the copper is extracted and the sulphur utilized in the 

ure of sulphuric acid. The same belt of copper ore continues its southeasterly course into 

County, Ala., where the Wood Copper Mines were worked for some years. 

old bdt of the Atlantic Slope extending from the Potomac in Virginia, and across North 

passes through the northwestern portion of Georgia and terminates in Alabama. It is inter- 

' the Georgia Pacific Railway at Villa Rica and other points between that and the State line. 

lica gold was very extensively mined forty or fifty years ago ; also at Arbacoochee, Cleburne 

Llab^ma, and at other points in both States. 

Femple. Mica, tale and asbestos are found in Cobb, Douglas and Carroll Counties, Georgia, 
leburne County, Alabama. Roofing slates and flagging stones have been quarried in Polk 
.Ison Counties, Georgia, and are found in Cleburne County, Alabama. J. L. & H. D. C. 
Prom Musccuiine to Heflin, metamorphic slates and schists, chloritic and micaceous with some 
k)uthwest of Reflin Station. 14 miles in Cleburne County, are the celebrated Arbacoochee gold 
id 26 miles the Goo, Smithes and Wood's copper mines; and in Randolph County, near High 
le tin ores lately discovered by Wm. Gesner, Analytical Chemist, Birmingham, Alabama.] 

AV. G. 
DavisviUe. Soon after passing the tunnel near Davisville, the road leaves the Archsean rocks 
3s abruptly upon the Lower Silurian sandstones, limestones and slates of the beautiful Choc- 
Talley. These sandstones, slates and limestones, of Cambrian and Lower Silurian age, along 
least margin of the valley, apparently dip under the older Archsean beds, which seems to be due 
by which the Cambrian rocks have slipped downward, while by an inversion the Archeean 
e been thrown upon ihem, so as to giY© a reyexaed oxdw oi ^M^i^Q^\\.vsa.» 'SxwssL^iwNas^'i^'i. 
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ALABAMA. 



Georgia Paolflo Hallway— 



Ms. 



Alt. 



70|Mu8cadme.>7 

72 Main's Gap. 

78 Edwardsyille. 
84Heflin.>7 



87 



OODaTisyUle.x 



98 
97 

101 

108 
104 

112 

116 
122 

127 
129 



DaTiflyille Tun. 



Choccolocoo. 
De Armanyille. 

Oxford. »• 

Junction. 
Anni8ton.^<> 

Berolair. 

Estaboga. 
Lincoln. 
Coosa River. 
Riyei<:ide. 
Seddon.41 



1 b. Huronian. •■'^ 

« 1118 

(I 92S 

« 986 

{1 a. Lauren., 1 b. 
Huron., nr. fault.**' 
f 8 b. Silurian and 1. s. 
\ Iron Ores. *»» 

« 68 2 

• »• " Linamite Ores. 

r 2 b. Potsdam, Sand- 

\ stone and Shale.* *« 

8 b. Alluvium. ««« 

•»» "ore Adrift. 

8 b. c. Quebec and 

Chaiy. •*« 

6SS « lime, ore. 

« 505 



{ 






488 
489 
500 



Ms. 



Georgia Pacific Railway— 

Oontinued, 



Alt 



184 

189 
140 

148 

144 

146 

147 

150 

161 
168 
168 
161 

162 

167 

177 



Eden.«a 

Cane Creek Tun. 
Cook's Springs. 

Bald Rock Mt 

Kerr's Gap.*» 

Brompton. 

Summit. 

Leeds. 

O'Barr's Gap.** 
Cahaba River. 
Weems' Gap. 
Irondale. 

Red Gap.*» 

Birmingbam.*' 

Coalburg.** 



{ 



{ 



14. Cooea Goal Field, 

18. Sub-Carbon. >«• 

14 b. Cooea CL Fd.*<* 

14 b. Cooea Coal Fd. 
&Mill8t<meGritYs* 

r3b.o.Qaeb.&C]iftX7 
\ Silurian Valley. »*« 

14 b. Cahaba Cotl 

Fields. «" 

« »ii 

« si» 

•" " & 18.8ub-C«rb. 
18 a. Sub-Carbon. ^^ 
5 b. o. Clinton and 
10 c. Genesee. ^•^ 
8b.Queb.&3c.Chy.«" 
14 b. Warrior Coal 
Field, Pratt seam. 



{ 



{ 

31 

{ 



i 



Tunnel the road runs southwest for 12 miles, along the beauiiftil Choccolocco Valley, passing fre- 
quent cuts through Lower Silurian rocks, the lower portion of which are considerably metamo^ 
phosed — some of the beds being partially changed to Hydromica slates. Limonite ores are yeiy 
abundant in this valley, are easily mined, and await only capital and labor to make them profitable. 

39. Near Oxford^ Calhoun Ck>anty, the road changes its course northward through a gap of Ladiga 
Mountain, cut by Snow Creek. Here the sandstones and shales of the Potsdam j^roup (2 b.) are ex- 
posed in well defined arches. These rocks constitute the main mass of the Ladi^a and Cold Water 
Mountains — ^the ridges which flank the narrow valley in which Oxford and Anniston are situated. 
These ridges are two gpreat stone-waves, between which we find a sjmclinal trough which holds the 
rich beds of Limonite ores, mined to supply the furnaces at Anniston. Oxford is a good starting 
point for the geological study of this region. 

40. AnniiUm. From Anniston the railway turns westward and crosses the wide Silurian lime- 
stone viJley of the Coosa River, the country rocks of which belong mostly to the Quebec, ChaEj, 
and Trenton epochs. J. L. ft H. v. C. 

41. Sheddon station is on the western border of the Coosa Valley, upwards of 26 miles wide, 
diagonally as the railway crosses it ; and a little east of Eden Station it passes abruptly into the 
Bn^CarboniferdUs formation of the Coosa, or third or most easterly Alabama coal field. ( W. G^ The 
Coosa Valley is a prolongation of the great Silurian Valley of Virginia and Tennessee, while the Chocco- 
locco and Anniston Valleys on the one side, and the Cahaba and Birmingham Valleys on the other, 
;may be regarded as its branches or outliers. The width of the Coosa Vallev by the line of the 
fieorgia Pacific Railway is 25 miles. Many promising beds of iron ore are found near this line. 
The Coosa Valley is the southern terminus of one of the most interesting and important vi^leys in 
the World, in a geological view. Tracing the 4 a. Trenton limestone, and the 4 c. Hudson KiTer 
Slate formations nrom their classical localities, from which they derive their names, Trenton Falls. N. 
Y. (see note 62 of that State), and the Hudson River, we find them in the Mohawk Valley of New 
York, with branches extending far into New England and Canada. Following it southwestward it 
crosses New Jersey and southeastern Pennsylvania by Easton, Lebanon, Harrisburg, Carlisle and 
Chambersburg, as the Cumberland or Eittatinny Valley, into Maryland, past Hagerstown and throash 
Virginia as the Shenandoah or Great Valley, by Winchester ana Stanton; and, being divided by the 
Massanutten Mountain, on the east side by Sheperdstown, Luray. to Roanoke, and into Tennessee, 
where it is the valley of East Tennessee, and finally in Alabama its two divided branches sink ana 
disappear beneath the cretaceous plains of the South. In Alabama the Trenton is much less con- 
spicuous than the Canadian group. (3 a. b. c.) J. M. 

42. Eden. [North of this station are the Broken Arrow and Front Creek coal mines, in the 
Coosa coal field. fW. G.)] A few miles west of Coosa River we find an abrupt transition to the Sab- 
Carboniferous of the CoNOsa coal field. Near Eden station the road passes through a ridge of Sab- 
Carboniferous limestone, directly upon the highest coal-bearing beds of this region, which dip 
beneath the older Sub-Carboniferous strata. This can be best accounted for on the hypothesis of i 
fault. Sub-Carboniferous fossils are found in this neighborhood in abundance. Promising seams <rf 
coal are found in this field and have been mined to some extent. The Broken Arrow Wells, valued 

for their mineral waters, are situated iu this Teg^ou. 
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43. Kerr'8 Gap. At Kerr's Gap, where the road passes from the Ck>08a field into Oahaba Vallej. 
the Millstone Grit (here a coarse conglomerate, £iO to 100 feet thick) has a high outcrop on the Goosft 
<Hr Bald Bock Mountain. Dipping beneath this are the Sub-Carboniferous formations, followed by the 
Silurian limestones, all dipping to the southeast. Valuable iron ores and limestones, with one eood 
Tein of Baryte are found here. Along the western margin of this vallev the Silurian limestones Bare 
tieen abruptly cut off by a fissure, and the coal-bearing beds (14) of the Gahaba field hare dropped 
down so as to abut against them. The geological structure oi this field is very analogus to inaX of 
the Coosa field— both apparently monodines^ limited by faults along their eastern margins. ValoaUft 
coal mines hare been opened herb. 

44« [(yj^vn^a Gap is in the western boundarv of the Second or Cahabacoal field of Alabama; and 
«s this railway crosses the Big or West Cahaba Kiver. at Sycamore Ford, and keeps the fyce of its 
western btnff a considerable distance, a good view oi the strata of shales, sandstone, and some oi 
ihe Cahaba coal beds can be seen from the carsj (W. G.) 

45. Med Oap. The road passes from Sub-Cfarboniferous of Cahaba field into the Birming^bam 
<or J<Mies) Valley through Sea Gap, which presents a section of the Clinton group that carries the great 
bed, 30 feet thick, of fossil ore so extensively worked in this part of Alabama. Here the road cats 
Ibeds tiaatare probably Genesee (10 c.) 

46. Bimnngham is a rapidly growing city, in and around which are several large iron ftimaces 
and other manufacturing enterprises. Here ores, limestones, coal, and building material are found 
in unusual contiguity and abundance. 

47. Structure of the Alabama Coal Fields. There is good reason to believe that the Coosa, CababA 
and Warrior coal nelds were originally one common field, which, previous to the Appalachian Reve- 
lation, stretched across the areas that are now ^the Cahaba and Birmingham Valleys. But these 
Talleys and their margins are now only the relics of a monoclinal uplift, m the one case, and of an 
irregular anticlinal stone-wrinkle in the other, which were thrust up so high and bent so sharply as 
to fracture, not only the coal-bearing strata on top, but also the underlying Sub-Carboniferous and 
Clhiton beds and man]r of the Silurian limestones that now form the bottoms of the vallejrs. 

48. When this railway has been extended westward from Coalburs until it meets its weatMni 
oivision, now under construction east of Aitesia on the Mississippi & Ohio Railwi^r, it will traverse 
the Qreat Warrior coal field over its most productive portions. Between this coal field and the Mi»- 
eissippi it will cross a wide belt of timber, cotton and com lands. The line will intersect every geo> 
logit^ formation found in the Southern States, from the Archaean, at Atlanta, up to the Quaternary, 
and must always be an interesting route for scientific travellers. J. L. ft £L. D. C 
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LIST OF QEOLOQICAL FORMATIONS IN MISSISSIPPI. 



20. Qbate&naiit. 


20 e. Alluvial. 
20 d. Yellow Loam. 
20 0. Loess. 
20 b. Port Hudson. 
20 a. Orange Sand or 
Stratified Drift. 


19. Tertiary 
Eocene. 


19 e. Vicksburg. 
19 d. Jackson. 
19 c. Claiborne. 
19c.Burstone. 
19 a. LaQrange. 




18. Cretaceous. 


18 d. Ripley Croup. 
18 c. Rotten Lime s* 
ISb.TomblgbeeS'd 
18 a. Eutaw. 


19. Later Tertiary. 


19 f. Grand Cuif. 




13. Sub-Carbon's. 


13 a. Keokuk or 
St. Louis Limes. 



^ By Prof. E. W. Hilgard, Berkeley, Cal., late State Oeologist of Mississippi, but, owing to the dis- 
tance, he was unable to correct the proof sheets. 

Notes on the Qeological Formations of Mississipp?* 

Brief descriptions of some formations peculiar to the Southern States seem to be required. 
Mississippi is a Tertiary and Cretaceous State, by far the greater portion of it being occupied by 
the former, if we leave out of consideration the strata of the Orange Sand, which undoubtedly forms the 
neater portion of the actual surface. These formations have oeen well studied and described by 
ihrofessor Eug. W. Hilgard, from whose reports the following brief descriptions of tho several sub- 
divisions have been taken. 
SO QuaterDary. 

20 e. Alluvial DeposiU, These include all the soils, first bottom deposits, and sand bars now 
In ]>roce88 of formation, or attributable to causes now in action. The lower bottoms of the Mia- 
8i8sipi>i River, now frequently overflowed, are bordered by level tracts of land sometimes several 
miles in width, evidently formed in flowing water, but of too high a level to have been formed \sj 
the present river, and being probably due to ancient glacial rivers. 

20 d. Yellow Loam. The yellow, brown, or reddish loam forms the surface and furnishes the 
soils of the greater portion of the State of Mississippi, and is the source of its wealth as a great 
cotton-growing State. Professor Hilgard thinks it was an independent acqueous deposit pos- 
terior to the Bluff and Orange Sand, and anterior to the alluvial formations of the present epoch. Its 
prevalent character is that of a yellow clay or loam, without any definite structure or cleavage, vari- 
ously tinged with iron, and it forms the best upland soils and sub-soils of the State, averaging about 
three feet in thickness, and sometimes twenty feet. 

20 c. The Bluff » or Loess, ot Mississippi, or cane-hills belt, presents the same remarkably ani- 
form features as m other States and in all parts of the world, as described in the introduction to 
this volume. It consists of a fine silt, almost too silicious to be called a loam, of a grayish or jel- 
iowish buff tint A certain degree of firmness is imparted to the mass, caused as Professor Hil^rd 
thinks, by rough, irregular concretions, varying in size from fine sand grains to the weight of sevenl 

g>unds, (Loess puppets), into which the fine material has been cemented by earthy carbonates, 
ence, it is little subject to erosion, maintains itself readily in even vertical cura, and valleys cut in- 
to it have steej) slopes, at times almost vertical walls.** Its thickness is sometimes as much asaer- 
enty feet, but it snows only obscure marks of stratification. Its fossils are terrestrial snails and 
quadrupeds. 

20 b. Port Hudson. This is a formation consisting, in its landward portion chiefly of paludal, most^ 
dark-tinted and well stratified calcareous clays, often overlaid by brownish ill stratified loams, whkA 
intervene between it and the Loess proper. Its chief fossils are a fresh water and land fauna, amom; 
many vegetable remains, including cypress stumps. To seaward the beds become more bra^du 
and finally of purely marine character. It underlies the Mississippi alluvium at least as far as Meo- 
phis, rises into ** Crowley's Ridge," in Arkansas and Southeast Missouri, and also underlies the Bed 
River alluvium to Shreveport. It is most widely developed in Louisiana. 

20 a The Orange Sana^ or stratified drift, is an important formation. It covers nearly the whoto 
State of Mississippi, except the alluvial bottoms of the rlver« being, however, itself often covered 17 
the later formations above described. It forms the main body of most of the ridges of the State, andtoi 
ereat extent their surface. It gives character to the surface conformation, which, contrary to tne po]^ 
tar impression, is generally hilly back from the river, though nowhere mountainous. All thesuMf 
hills seen from the railroad, from 30 to 120 feet high, few of them as high as 400 feet, which are eoi- 
spicuous features in the landscape, are due to the Orange Sand formation, out of which the hills tan 
been formed by denudation of tne valleys and lower ground. The sand of which it is chiefly co» 

*In SeieneSf for August, 1884, 1 maintained that the steep slopes of the Loess were owfhc (oib 
laminated structure, like the Qeneaee, »nd oxYk^i &Yi«\.^«« Xs. 
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CHid^^t St. lionis & K«w Orleans Railroad. 

Ma. Illiuois Central Line. Alt. 



New Orleans, La. 
48 Ponohatoula. 
78 Tangiphoa. 

88 Osyka. 

98 Magnolia. 
108 Summit. 
118 Bogue Ghitto. 
128 Brookhaven. 
189 Beauregard. 
149 Hazlehurst. 
168 Crystal Springs. 

167 Terry. 
174 Byram. 

188 Jackson. 

196 Madison. 
206 Canton. 

220 Vaughan's. 

284 Goodman. 
242Durant. 
2^1 West's. 

262 Vaiden. 
271 Winona. 
283 Duck Hill. 

296 Grenada. 

810 Coffeeyille. 

828 Water Valley. 
888 Taylor's. 

840 Oxford. 

867 Abbeyille. 
869 Holly Springs. 

878 Hudsonyille. 

882 Lamar. 

894 Grand Jun.,Tenn. 



{ 



16 



20 a. Orange Sand. 

19 f. Grand Gulf. 

« 93 

<« 
l< 
It 
tt 
U 

20 d. Yellow Loam. 

20 d. Yellow Loam, 
20 c. Alluvial. 
19. Eocene and 
20 c. Alluvial. 
20 d. Yellow Loam, 
19 d. Jackson. 



{ 
{ 

{ 
{ 

{ 
{ 



i< 

20 c. Alluvial and 

19 d. Jackson. 

20 c. Alluvial and 

19 c. Claiborne. 

11 

20 c. AUuviarand 

19 b. Burstone. 

20 d. Yellow Loam, 

19 d. Burstone. 
« 



20 d. 

19 a. 

20 c. 

19 a. 
r20d. 
\19a. 

20 c. 
19 a. 



{ 



Yellow Loam, 
LaGrange. 
Alluvial and 
LaGrange. * ^ * 
Yellow Loam, 
LaGrange. 
Alluvial and 
LaGrange. 



tt 



f 20 c. Alluvial, 
•I 20 a. Orange Sand. 
(, 19 a. LaGrange. 



r 20 d. Yellow Loam, 
\ 19 a. LaGrange. 
20 c. Alluvial and 

19 a. LaGrange. 

20 d. Yellow Loam, 
19 a. LaGrange. 

575 



Ms. 



MlBglMlppl & Tendtessee Railroad* 



Alt 





22 
41 
60 
63 
88 
100 



Grenada. 

Oakland. 

Bateville. 

Sardis. 

Senatobia. 

Hernando. 

Memphis, 



{ 
{ 



20 c. Alluvial, ai« 

19 a. LaGrange. 

20 b. Yellow Loan^ 

19 a. LaGrange. 

20 b. Yellow Loam, 

19 a. LaGrange, 

20 c. Loess, 
19 a. LaGrange. 



« 



ass 



NatcheB, Jaokson A Golnmbus Railroad* 





26 

48 

78 

100 



Natcbes. 

Fayette. 

Martin. 
Oakley. 
Jackson. 



20 c. Loess, 

19 f. Grand Gulf. 

20 d. Yellow Loam, 
19 f. Grand Gulf. 



tt 
tt 



Mobile A Ohio Railroad. 



63 
71 

82 

96 

109 

120 

136 

147 
164 

176 

188 

198 
211 
219 
232 
241 
264 
262 
275 
287 
297 



State Line. 
Buckatunna. 

Waynesboro. 
Shubuta. 
Quitman. 
Enterprise. 

Meridian. 

Lockhart. 
Narkeeta. 

Scooba. 

Shuqulak. 

Macon. 

Crawford. 

Artesia. 

West Point. 

Muldon. 

Egypt. 

Okolona. 

Verona. 

Saltillo. 

Baldwyn. 



19. Later Tertinary. 

" 150 

f 20 d. Yellow Loam, 
\19e. Vicksburg.191 
20 d. Yellow Ix>am, 
18d. Ripley Gp.i9» 
20 d. Yellow Loam, 

19 c. Claiborne. a«i 

20 c. Alluvial, 

19 b. Burstone. »*« 

20 c. Alluvial, 
19 b. Burstone 

19 b. Burstone. 



{ 
{ 
{ 
{ 



836 

860' 

188 

20 c. Alluvial, i98 
18 c. Rotten Lime s. 
20 d. Yellow Loam, 
18 c. Rotten I. s. a^i 



« 
tt 
tt 
t( 
tt 
tt 
tt 
tt 
tt 
tt 



185 
816 
244 
348 

804 

• 06 

• 11 

• 07 
818 

• 79 



posed is in color of an orange yellow, sometimes very deep and glaring, but more frequently it is a 
call rust color; in some places of a delicate rose color, with frequently bright yellow tints, and there 
are some deposits of white sand. There are, of course, an endless variety of intermediate tints, and 
aometimes crimson, purple and almost blue tints are observed. It also contains extensive gravel 
beds, usually forming belts of a general north and south direction ; and irregular beds and bands of 
oUyey materials are common where clayey formations underly. Its origin is not yet clearly ascertained, 
^t it appears very much like a glacial river deposit, the ma^rials being mainly derived from places 
floa^ oT the Ohio River on either side of the If ississippi. As the Mississippi must have been the 
gnal ootlet o/tfae raat glacial rivers of the age of iee,\t Vb hoIXa^qa «a\)V»>^>^«^. \^.^^x:i^^\«»^^^ 
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MobUe A Ohio Bailxoad— 

CkmHntied, 



Alt. 



809 
818 
829 



Booneville.* 

Rienzi. 

Corinth. 



20 d. Yellow Loam, 
18 c. Rotten 1.8.» 11 
/20d.YeUowLm.**i 
\ 18 b. Tombigbee Sd. 
20 d. Yellow Loam, 
18 c. Rotten 1. 8.*»* 



{ 



{ 



B. Tennessee, Virginia A Georgia R. B. 

Memphis & Charleston Diyision. 



79 
84 
98 

107 



Big Hill, Tenn. 

Chewalla. 

Corinth. 

Bumsyille. 



115 luka, Ala. 



r 20 a. Orange Sand, 
\ 19 a. LaGrange. 
18 c. Rotten 1. 8. *0 9 
20 d. Yellow Loam, 
18 c. Rotten 1. 8.*«* 
20 a. Orange Sand, 
18 a. Eutaw. *«3 
20 a. Orange Sd.,*»» 
13 a. Keokuk or St.L. 



Cincinnati, New Orleans A Texas Paelfle 

Railroad.. 

Ms. Qmtinued. Alt 



(See Alabama for this Railroad.) 



Cincinnati, New Orleans & Texas Pacific 

Railroad. 

Vicksburg ft Meridian Division. 





10 
18 
27 

85 

45 



Vicksburg. 

Boyinia. 

Edwards. 

Bolton. 

Clinton. 

Jackson^ 



20 0. Loess, 

19 e. Vicksburg.' 8 



« 
(I 



20 d. Yellow Loam, 
19 d. Jackson. 



(( 



59 

70 

79 
90 

100 

109 

122 



140 






Brandon. 

Pelahaichie. 

Morton. 
Forrest. 

Lake. 

Newton. 

Chunky.; 

Meridian. 



20 d. Yellow Loam, 
19 f. Grand Gulf. 
19 e. Vicksburg. 
r 20 d. Yellow hnm, 
\ 19 a. Vicksburg. 



{ 



tt 



r 20 d. Yellow Loam, 
\ 19 c. Claiborne. 



{ 






20 d. Yellow Loam, 
19 b. Burstone. 
/ 20 c. Alluvial, 
\ 19 b. Burstone. ««« 



New Orleans A Northeastern Railroad. 





17 

80 

47 

64 

85 

101 

131 

147 

160 

167 

191 
196 



Meridian. 

Enterprise. 

Bamet. 

SandersYille. 

EllisYille. 

Hattiesburg. 

Purvis. 

Derby. 

Mitchell. 

Pearl River 

Slidel, La. 

Lake Shore. 
New Orleans 



19 b. Burstone. 
19 c. Claiborne. 
19 f. Grand Gulf! 




tsi 

148 
t«l 

tt» 

144 
t60 
161 



( 20 c. Loess, » 

\ 20 b. Port Hudson. 



tt 



19 



■* Booneville, highest railroad point in the State. 



traces of that period behind in some of the States on its borders. There is no doubt the depoflitioa 
of the orange sand took place in flowing water, whose current had a general direction ^om north to 
south. This formation is 40 to CO feet thick; 100 feet '.is not unusual, and even 200 feet. It contains 
the fossils of the underlying formations, but none of its own. The materials are non-calcareous and 
peroxidized throughout; highly ferruginous, and in part silicious sandstones form limited deposits, 
very frequently capping hills and ridges which have thus been preserved from erosion, profoundly 
influencing the surface conformation. 
19. I«ater Tertiary. 

19 f. The Chrand Qvlf. The highest Tertiary formation apppearing on the surface of the Stats is 
the Grand Gulf group or blue, green and white, compact clays, and mostly soft whitish sandstones 
overlying the same. No fossils save a few leaves and small lignite beds have been found in it, 
although it occupies, in the southern part of the state, the large area covered by the long leaved pinSi 
It is supposed to be of Miocene age. 
19. Tertlarir. 

19 e. Vichhwrq Miocene, the highest of the marine tertiary formations, occupies a narrow belt of 
nearly uniform width, extending across the State to the Tombigbee River in Alabama, and it con* 
tains a valuable crvstalline limestone, associated, however, with blue and white marls and importairt 
beds of lignite, but the chief material is a soft white limestone. 

19 d. JacMon. The territory of this group is characterized by the occurrence of the black prairifl 
soil on its surface, and also of bald prairies, both very similar to those of the Rotten Lime8t(»e 
region. The material is either a soft yellowish limestone or indurated marl or a soft gray or yellowish 
calcareous clay, in which the large bones of the Zeuglodon are found. 

19 0. ClaiJbome. This group of blue and white calcareous marls occupies but a small area in tbs 
state, its fossils are i>oorly preserved, and it imparts no obvious features to the surface of Uie coontiy 
underlaid by it. 

19 b. Bwstone. (" Silicious Claiborne," of Hilgard's Mississippi report). This group forms a wide 
and to northward ill-defined belt, northward of the Claiborne and Jackson area. Its materials an 
mostly soft yellowish or whitish sandstones and claystones, alternating with dark-tinted lignito-g3rps«- 
ous clajTB and sandB; sometimes unconsolidated fossiliferous sands and silicious sandstone of the 
"buratone " character; also, highly ferrugVnoua cVaya. '^ot\>cvn^w^ V\.^5(m»^* insensibly into 
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liOnUrme A NMhvUle Railroad, 


IiOtiisTllle» Hew Orleans A Texas B. B»— • 


Ms. New Orleans k Mobile Division. Alt. 


Ms. Continued, Alt. 





New Orleans. 


16 


246 


Redwood. 


/ 20 d. Alluvium over 
\ 20 b. Port Hudson. 


62 


Bay St. Louis, 
Miss. 


/ 20 c. Alluvial, «* 
\ 20 b. Post Hudson. 


267 


Halpin. 


« 


69 


Pass Christian. 


« 10 


271 


Cary. 


« 


71 


Mississippi City. 


a 10 


278 


Rolling Fork. 


« 


^ 82 


Ocean Springs. 


li 88 


284 


Anguilla. 


u 

-• 


101 


Scranton. 




288 


Nitta Tama. 


«( 


141 


Mobile. 


• « 6 


306 


Areola. 










316 
331 


Leland. 
Nicholson. 


« 


' IiOiilsTille» New Orleans A Texas B. B. 


l( 


Baton Rouge to Memphis. 


342 
363 


Coleman. 
Duncan. 


« 








« 


'89 


Baton Rouge. 


r 20 c. Loess over 20 b. 
\ Port Huron. 


370 
378 


Bobo. 
Clarksdale. 


« 8 7 


108 


Slaughter. 


« 


398 


Lula. 


(( 


118 


Ethel. 


« 


416 


Tunica. 


« 


122 


Wilson. 


r 20 a.Orange Ld. over 
\ 19 b. Port Hudson. 


426 
440 


Robinsonville. 
Walls. 


(( 


186 


Centreville. 


« 






r 20 c. Loess over 20 a. 


144 


Gloster City. 


(( 


442 


Lakeview. 


Orange Sand and 


162 


Day's. 


(( 






(, 19 a. Eocene. 


160 
176 


Knoxyille. 
Hamburg. 


< 


466 


Memphis. 


tt 22 7 








186 


Harris ton. 


n 


Grand Gnlf A Port Gibson Ballroad. 


198 
206 


Hays. 
Port Gibson. 


20 c. Loess. 






rivan/l riiilt 


/ 20 c. Loess, 

\ 19 f. Grand Gulf. 


218 


Aliens. 


« 




>JIX*«A«\« va lAAA. 


222 


Yokena. 


(( 




Port Gibson. 


(1 


227 

236 


Warrenton. 
Vicksburg. 


" over 19 Eocene. 

u ((808 











19 a. I^ Orange or Lianite {** Northern Lignitic " of Hilgard), which underlies all of the northern part 
of the state outside of the Cretaceous area, itself mostly covered by the Orange Sand. It oonsistis of 
mostly dark-tinted shaly clays, interstratined with gray sands and lignite beds of some economic im- 
portance ; shows a few marine outliers showing near relation to the Burstone, or more probably to the 
^ Woods Bluff" beds of Alabama, the base of the Eocene Tertiary. 
18. Oretaoeous. 

18 d. Ripley Group is composed of hard crystalline limestone, the highest strata and bluish 
micaceous maris more or less sandy below. The country suddenly becomes hilly and broken as you 
enter this formation. It is a hard, sandy limestone, with strata of blue shale marl between, and one of 
lieavy gray calcareous clay on top. 

18 c. The Rotten Limestone is an important formation 700 to 1,000 feet thick in the southwest, and 
thinning down in the northeast to 70 to 100 feet at the Tennessee line. The material is of great uni- 
formity, a soft, chalky rock of a white or pale bluish tint, with a very little sand. When the rotten 
limestone appears on the surface it appears white or yellowish white, and preserves the same tint 
from 2 to 18 feet deep. Below that it is often bluish gray, which, when wet, looks quite dark. These 
white clay marls or soft limestone form a level or gently undulating surface with a heavy calcareous 
soil in the Prairie Region proper, and comprises some of the best land in the State. 

18 b. TonMgbee sand has as its prevalent material a fine grained micaceous sand, usually of a 
greenish tint, but not unArequently eray, bluish, black, yellow, and sometimes even orange red. The 
region is hilly and sandy and the soil generally inferior. 

18 a. Butaw. The territory occupied by this formation offers no striking characteristics in Mis* 
alssippi. by far the larger portion of it being covered thickly by the Orange Sand. It consists of un* 
oonsolioated sands ana dark-tinted clays. 

14. The Sub-Carboniferous occupies a very small territory in the northeastern section of the 
State adjoining Alabama, and its geological relations can hardly be satisfactorily studied in Missis- 
sippi. 

The Cretaceous and Tertiary formations of Mississippi are rich in fossils and afford favorite local* 
ities for the palseontologist. The geology of Mississippi may become important in the study of the 
Tast, almost unknown region between the Mississippi River and the Sierra Nevada, where the same 
formations seem to prevail. In this connection see Mr. Loughridge's notes on the Indian Territory. 

The foregoing descriptions of the sub-divisions of the Cretaceous, Tertiary and Quaternary 
apply to these formations m the a^jolnins States of Tennessee, Alabama and Louisiaiuu J. M. 
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LIST OF THE QEOLOQICAL FORMATIONS IN LOUISIANA. 



Genebal Table. 


LoUItXANA FORMATIOHB. 


Gbnxbax. Tablb. 


LoxnSIANA FOBMATXOn. 


20. QUATERSTAJLY. 


20 d. Alluvium. 
20 c. Bluff or Loessr 
20 b. Port Hudson. 
20 a. Orange Sand 
or Stratified Drift. 


19. Tebtiabt. 


19 f. Grand Quif 

Miocene. 
19 a. Eocene. 




18. C&BTACEOUS. 


18. Cretaceous. 



General Geological Note on Louisiana. 

Louisiana is not whoUv alluTial. u is the general Impression; only aboat one-half of the State, 
in fiEtct, belonging to the alluvium oi the Mississippi and Ked Rivers and to the marsh region of the 
coast. A considerable portion of this, too, is older than the present river channels. Such is the 
case with the greater part of the ** buck-shot" soils, where cerudn strata of daa*k colored clav ccnne 
to the surface. These clays underlie the entire plain from the Qulf coast as high as Memphis and 
Shreveport at depths of from one to forty feet, and are the older portions of the Champlain formatioiL 
knost definitely exhibited at Port Hudson Bluff, 20 b. 

1 Next above and north of these prairies occur the beds of sand and gravel belonging to the 
** Stratified Drift," capping the higher ridges all over the upland i)ortion of the State. It Is the 90 a. 
Oranee Sand. 

The next formation is the 19 f. " Grand Gulf" group of the Tertiary formation, blue, green and 
white clays, clav stones and clay sandstones, rising into high ridges as we advance northward, and 
forming a prominent hilly belt across the State. 

Northward, a^ain^of this transverse ridge we find a narrow belt of the calcareous marls and lime* 
stones of the Marine Tertiary, 19 e. Vicksburg and 19 d. Jackson eroups approaching the sorface. 

In northwestern Louisiana fossiliferous rocks, mostly ferrugmons and red, or sometimes eaXcit 
reous of Upper 19 c. Claiborne or Lower 19 d. Jackson of Tertiary age, are found and known as tiie 
Red Lands. The upper portion of the ridges is composed of or capped by the irregularly bedded 
sands of the 20 b. Stratified Drift. 

See the descriptions of the formations in the Mississippi chapter.— JVoni E. W. Hilgard'a Cotton 
Report. 
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I^ouisville & Nashville Bailroad. 

New Orleans ft Mobile Division. 



Alt. 




6 
9 
13 
20 
26 
31 

36 

40 
45 
48 
62 



New Orleans. 
Pontchartrain Ju 
Lee. 

Micheaud. 
Chef Menteur. 
Lake Catherine. 
Rigolets. 

Lookout. 



Claiborne. 
Toulme. 
Waveland. 
Bay St. Louis. 

(Continued in Mississippi.) 



20 c. AlluTium. 



nc. 



u 
u 

n 
(i 
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20 c. Alluvium. 

20 b. Port Hudson. 
It 






Cincinnati, New Orleans & Texas Pacific 

Railroad. 





5 

18 
28 



New Orleans. 

Lake Shore. 
Pt. Aux Herbra. 
Slidell. 



{ 



20 d. Alluvium over 
20 b. Port Hudson. 



u 
n 



Cincinnati, New Orleans & Texas Padflo 
Ms. Bailroad— Cbntinued. Alt. 



36 

43 

49 

53 
64 



Pearl River. 

Nicholson. 

Mitchell. 

Highland. 
Derby. 



{ 
{ 



20 d. Alluvium over 
20 b. Port Hudson. 

20 a.Orange S'd over 
19 f. G'd Gulf Mioc. 

« 



niinoia Central Railroad. 

(Chicago, St. Louis & New Orleans Division.) 





10 
37 

48 
53 
68 

78 

88 



New Orleans. 

Eenner. 

Manchac. 

Ponchatoula. 

Hammond. 

Amite. 

Tangipahoa. 

Osyka. 



{ 



20 c. Alluvium over 
20 b. Port Hudson. 



u 



20 b. Port Hudson. 
20 a. Orange S'd over 
19f.G'dGalfBfioc 



{ 






(Continued in MississippL) 



^ By Prof. E. W. Hilgard, Berkeley, Oa\.,\ate ^X«.\ft Qt^o\o^\. ol\iWl^3B^3Kaa.^ V^xA^omin^ to the da- 
tanoe, be was unable to correct ttie proot aheete. 
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IaqIitUIc, If«w Orleaiu & Teisa B. B. 




M?^ 




246 Sabiae. 







New OrleanH. 


20 d. Alluyium. 


20 <i. Alluvium. 


G 


Sauve. 
KBimar. 




256 Orange. 




10 




23 


Sarpy'B. 




(Npw OrlMo 


in Mstsholl.) 


34 


St. Peter's. 




New Orleans. 


20 d. AUuvium. 


40 


Mount Airy. 








66 


Whitehall. 




19;DaTi9. 




71 


SouthB-ood. 




39 'Johnson. 




76 


at. Gabriel. 


f20a.LaeBB aver 20 b. 
1 Port HudBon. 


54!porHUa 

641 Donald Bonville. 




89 


Baton Rouge. 


85 Plttquemina. 


" 


SO 


Baker. 




89 Baton Rouge Jun. 




108 


Slsugbtar. 




£I7|W. Baton Rouge. 




113 


Kilboume. 




127 Raveowood. 


" 


Monisn-s LAnliia 


LHB A Te»> B. B. 


140,OoHhen. 
154Morrowa. 
172 Cheney Ti He. 


" 





New Orleane. 


20 d. Alluvium. 




8 


Gretna. 








12 


Jefferson. 




210Boyce. 


19 f. Grand Gulf Mio. 


24 


Boutte. 




224 Chopin. 




40 


Raoeiand. 








62 






247; Provencal. 




60 


Thibo.laui. 




260,Martiaville. 


19 a. Eoaene. 


56 


Terrebomie. 




270:SodU8. 




70 


HoiKDa. 








66 


Tigerville, 




SOalGloBter. 




73 


B<euf. 




31s;Reisor. 




80 


Morgan City. 




328 Shreveport. 


20 d. Alluvium. 


81 


Berwick. 




BiSjGreenwood, 


19 a. Eocene. 


100 


Ftaaklin. 




362|Joneaville. 
aeO.Scottsvilla. 




113 


Jeanneiette. 


20 b. Port Hudson. 




125 


New Iberia. 




368!Mikrsball. 




144 

157 
166 
172 
179 


Lafayette. 
Grand Coteau. 
Opelousaa. 
Washingt^in. 
Garland. 


20 d. Alluvium. 






ClnclanatJ.NawOrle 

(VioLdburg 


uuAT«hFh.B.B. 

SlirBVBport.) 


~0 



ViokBburg. 

Delta. 

Mounds. 

California. 

Tallulah. 

Quebec. 

Waverly. 

Delhi. 

Carpenter's. 

Bee Bayou. 

Rayville. 


19 a. Eooona. 

20 d. Alluvium. 


186 
19S 
204 

215 


WhiteviUe. 
Eola. 

Cheneyville. 
Lamourie. 

Alexandria. 


r20a.AlluTiumoTBr 
J 20!).Pt.Hud*BS.19f, 
lo'd Gulf Miocene. 


11 

25 
32 

m 

41 

48 
52 


20 b. Port Hudson. 
20 d. Alluvium. 




■g & Ban Antonio B. B. 








65 


Gordon. 
Monroe. 




OlNew Orloana. 


20d.Al!uYium.' 






Algiers. 




8i 


Cheniere. 




"es 


Terrebonne. 




87 


Porkavillo. 


19 a. Eocene. 


80 


Morgan City. 




89 


Calhoun. 




101 


Franklin. 






Averitt. 




126 


New Iberia. 


20 b. Fori HndBOD. 


97!Choudrant. 




!44|LaFayatte. 




lOfllRuston. 




172 EBlharwpod. 




110 


.lUengreene. 




184Jei>mtLgs. 




114 


SirnHboro. 




206 Pine GroTfl. 




122 


N«w Arcadia. 




228 Sulphur Mine. 


f20b.Pt.HudaonoYBt 
1, 19 a. & 18 Creta. 


144 


Minden Junction. 




157 


HamiIiWh. 


Xla 6.. Ki'sr™!^ 


SSs'Edgerlj. 







AT? AMERICAN GEOLOGICAL RAILWAY GUIDE. (FLORIDA.) 



Florida^ 



The 



WM br 
ie U.flL 



General No»e on the Qeology of Florida^ 

first intimahon given to the soientiflo world of the trae geolqey of Florida 
Dr. Eugene A. Smith in his report upon the '* Soils of the Ck>tton Region "in Vol. VI. of the 
Oensus of 1880. The western, northern and middle highland regiong mostly occupied his attentloB. 
To him is due the dlsooyery that the oldest rocks of the Peninsula are of the dirision of the 
Eocene, known in Alabama and Mississippi as the Vicksburg Formation. In 1885, the U. S. Geo* 
logical Survey prosecuted some work in Florida, principally for the collection of Tertiary fostil*. 
and the observations there made, so far as published, (see Article in "The American Journal « 
fleience," October, 1888, by L. C. Johnson,) show that the Eocene Axis is quite narrow, and not 
manifost by outcrops nirther south than Sumter County ; by some of its effects It is traoeabls t» 
Polk County. It is the basis of the ** Interior Basin.** The next and the most extensive develop* 
ment was called the *' Waldo,'* from the place where the most abundant and decisive fossils wen 
fMind. This has proved to be Miocene. Most of the phosphatic rocks belong to it. It is also ths 
basis of the Lake region and of the ** High Hummocks." It reaches the ** Trail Ridge ** and lilgb- 
lands of the eastern slope, and occupies the western slope to the Gulf as fur south as Tampa. 

The greater part of the St. John's River country is Pliocene, with much that is even later. 
The Jacksonville Formation, exposed at the water works, has been assigned to the Pliocene; wliile 
ibe **cochina" of St Augustine and the marls of Indian River belong, probably all of them, to Post 
Piiooene times. The phosphatic rocks of Black Creek and of Enterprise— perhaps on insofficieiit 
groonds— are supposea to belong tothe Jacksonville Formation. 

In 1887, ProL Angelo Heilprin, in a "Report of a Visit to the Southwest of Florida** deeidad 
the formations at Tampa to be Miocene, south of that, as &r as explored and definitely settled by 
fbaiils, Pliocene. The actual coast and coral reefs and islands must be later. 

The underlying limestones in many sections of the state have been dissolved in an irregolar 
and often fSetntastic manner, producing sink holes, underground channels and numerous ponds and 



The soils on the immediate surface of the country consist mainly of such sands as would be 
left by a receding ocean. In some places these are drifted into dunes, such as the high "Trsfi 
BMge** and its continuations east, and the lower sand dune hills westward, which overlook the 
Hummock region, and separate it nrom the ** Interior Basin." Probably the clays and **red lands'* 

S morally are derived, by disintegration and leaching f^om Miocene rocks. The interior ** Hig^ 
ummocks** are Miocene, or a few to the north Eocene, and the "Low Hummock** of the coast 
Pliocene or later. 

The elevations of the highest ridges seldom exceed two hundred feet, whilst the Interior Baria 
and highest of the hills of the western refcion are not often much over one hundred feet, while the 
lower part of the state, south of Polk County, has an average elevation of only about thirty to forty 
iSset above low tide. 



Ix>iiisvllle and Nashville Bailroad, 


Florida Central and Peninsular. 


Ms. Pensacola Railroad. Alt. 


Ms. JTlorida i;«ntral and Wesceru. AIL 





Flomaton. 


19 a. Eocene. (?) 





Chattahoochee R. 


19 a. Eocene. (?) 


6 


Bluff Springs. 


20.Qu&t.&19 a.Eoc. (?) 


2 


River June. 


19 b. Miocene. (?) 


12 


McDavid. 


« 


3 


Chattahoochee. 


« 


20 


Molino. 


« 


20 


Quincy. 


tt 


28 


Cantonment. 


« 


32 


Midway. 


19 a. Eocene. 


83 


Muscogee. 




44 


Tallahassee. 


19 b. Miocene. 


81 


Gonzalez. 


Ferrello. 


(( 


44 


Pensacola. 


it 


66 

66 
62 
71 


St. Marks. 


it 


Pensacola i 


tnd Atlantic. 


Chaires. 
Lloyd's. 
Drifton. 


t€ 
tt 



9 


Pensacola. 
Escambia. 


Coast Qu.& 19a. Eo.(?) 
« 


tt 


20 


Milton. 
Deer Land. 




76 
78 


Monticello. 


tt 


60 


Ancillo. 


19 a. Eocene. 


67 


Mossy Head. 


19 b. Miocene. (?) 


86 


Greenville. 


19 b. Miocene. (?) 


80 


De Funiak Sp'gs. 


if 


99 


Madison. 


tt 


91 


Ponce de Leon. 


u 


106 


Lees. 


tt 


98 


Westville. 


it 


114 


Ellaville. 


19 a. Eo. (Vicksburg.) 


100 


Caryville. 


19 a. Eocene. (?) 


127 


Live Oak. 


tt 


127 


Gottondale. 


tt 


133 


Houstown. 


tt 


186 


Marianna. 


19 a. Eo. (Vicksburg.) 


138 


Welbom. 


19 b. Miocene. "• 


147 


Cypress. 


tt 


142 


Dowlings. 


(( 


156 


Sneads. 


19 b. Miocene. 


160 


Lake City. 


(( 


161 


River Juuo. 


« 


I62!01ustee. 


(( 



L By Mr, Lawrence C. Johnson of Meridian, liiss.^ Assistant Geologist U. S. G^losical Survey* 
Jfie Burvey of the state was not completed Toy 'Nix, 3oYvTi%o\i'«>ciftxi\vft ^i.^^a^^^atVok.^-B*, ^«ld^far 

n^ch reason, or because the superficiaV depoaVts T^TvAex 0^e>>oaaTv^«ei«»^i ^^VstowjS»sq& 

' ' be aBsigDB msmy of the stations v?iih a ^, deuotVa^ VYv^ ^To\i«fe\«^ tatta»Kvs«k, 



IJOiDderBon. 
Darby»ille. 
Baldwin. 
Clark's Juno. 
ffsycroaB Juno. 
Jnckaontillo. 



JaoksDDTille. 
Enrt's RoBiil. 
Pemandina. 



19 b. Miocene. I?) 
Pliocene. (I) 



Hart's Koad Jo. 

Italia. 

Caliahwi. 

Dutton. 

Brandy Branch. 

Baldwin. 

MaiTille. 

Highland. 

Temples. 

Starke. 

Waldo. 

Fairbanks. 

GainBTille. i" 

Arredondo. 

Bronaon. 
Otter Creek, 
Hoeewood. 
Cedar Key. 



Waldo. 
Hawlhome. 
LooklooBa. 
Citra. 

Anthony. 

"■' Spring Je. 

Silver Spring. 



Ucala. 

Lake Wier. 

Wildwood. 

PanaaoSkee. 

Wilhlacoo'ee. 

Leeaburg. 

TayarcB. 



jaoluani>llle,St. AocDitliie andB 



" [Viokab'g. 
19 b. Mio. underl'd by 
19 a. Eocene. 

19 b. Miocene. 



19 a. Eocene. 
I9b. Miooena. 



Jackson Tille. 
PhiUipa. 
Bayard. 
ClarkTiUe. 



91). Miocene. (7) 
, mMiddlelon. jl 9 e. PZioceae. 



19 0, Pliocene. 



PatteraonTillo. 

Palatka. 

Velvingfon, 

Dinner Isle. 

Windemere. 

Ormond. 

Holly Hill. 

Day ton a. 



Inrldk SODthem BailirBy 



Qaingiille. 



Boatdman. 
Reddick. 
Ooala. 
Ucklairaha. 
Bast Lake. 
Con ant. 
Leeebnrg. 
Dragen Juno. 
Pemherton Fe'rj. 1 
Brook sville. 



19 b. Miocene. (?) 
>. Miocetio. 



'°PJ- 




Pemberton Fe'ry. 
Lakeland. 
Bartow. 
Fl JUeade, 
Arcadia. 
Ft. Ogden. 
CIcT eland. 
Punta Oorda. 



19. b. Miocene. "• 



01 St. Petersburg. 
IBArmour. 
IBClcarwater. 
25 Yellow Bluff. 
31|Tarpon Springs. 
6iprexel, 
64 San Antonio. 
71 Blanton. 
73Lanard. 



AVt ABOEIOAN QBOLOQIOAL BAILWAT QUIDB. (FIABIDA.) 



t Ballwaj.— GfnUniHcI. 



>1 Cedar Hnmmook. 

)1 Sheridan, 

16 ClermoDt. 

)S Mianeola, 

.5 KJlInmej. 

.7 Onklftnd. 

18 Lakeiille. 

13 Forest City. 

18 Grofoland. 

t4 PsDla. 

15 Sjlvim L«1lo. 

|g 11 on roe. 



lU b. MiooGDG. (7) 



Jackio 



s, TiuDpjt Hnd Kej- West. 



Jackaonville. 

4 EdgewDod. 
10 Blaok Point. 
14 Orange Park. 
SO Black Creek. 

28 MftgDolia. 

29 Green CoTB Bp'e 
34 Walkill. 

41 W. Toooi. 
46 BoBtwick. 
«e Falatka. 
68 Buffalo Bluff. 
«4 Satsuma. 
«7Si 



72 



Como. 
8 Denver. 
(4 Seville, 
12 Eldridge. 
4 BarbersTille. 
i8 Delaad Jo. 
3 Orange -City Jo. 
" " ■ " ;e Jo. 



Enterpriae Jo. 
4 Eolerprise. 
.1 OBleen. 
!4 May town. 



Sanfard. 

ejPaola. 
IBi Sorrento. 
29|Tttvare8. 



19 b. Miocene. (?) 
19 c. Pliocene. (7) 



Ssnford. 
Long wood. 
!2 Orlando. 
14 McKinnow, 



Bartow Jo. 
Auburn Bale, 
lakeland. 



lISTampa. 
J24JP ■ ~ 



Dupont, Oa. 

Suwannee, 
Live Oak. 
McAlpin. 
Nefc Br&nford. 
Ft. "Wliile. 
QainesTille. 



19 a. Eocene. 



19 b. Miocene. 



OiPembenon F'y. 
23| Richland. 
43 [Lakeland. 
5b Bartow. 



Santbrd and JndlBa Blve 



Lake City. 
9 Uke City Je. 
:2 Ft. WUte. 



19 b, Miocene. 



211 WaycrOBS, Ga. 
246 Folkston, Ga. 
261 Borlogne. 
267 Hilliftrd. 
267 CaUahan. 
I Jack son Tills. 



ind Atlantic. 






Blue Spring. 

1 Omogo Cify Jo. 
3 Orange City. 

25 Glen COB. 



). Miocene. (7) 
c. Pliocene (7) 
:. Plio, or 20, Qii 



OlGreen Cove 8p 
lOShsron. 
16lBeliuoro City. 



I. Plioi 



OOcala. 
25 Dumeelton. 
48 Homosassa. 

OITavarea. 
23'WBita Jo. 
2U CleiTDont. 



JackmnTlUe, Maypart 

OIJackBonTille. \i^~^. 
SCohaaseLt. 



KENTUCKY. 



896 



Kentucky. 1 



QEOLOQICAL FORMATIONS FOUND IN KENTUCKY.' 



20 d. Alluvium. 
20 c. Bluff or Loess. 
20 b. Port Hudson. 

20 a. Gravel (equivalent of grange Send 
of Tennessee). 


10 c. Black Shale. 
9 c. Cornlferous. 


5 c. Niagara. 
5 b. Clinton. 


19. Tertiary, Lower Eocene. 


r4c.» Upper. 
4 c. Hudson River. < 4 c.' Middle 


18. CretaeeouS} JRipley. 


14. 0. Upper Coal Measures. 
14 b. Lower Coal Measures. 


l4c.i Lower. 
4 a. Trenton. 


14 a. Millstone grit. 

13 c. Chester. 

13 b- Upper Sub-Carboniferous. 

13 a. Lower Sub-Carboniferous. 


3 a. Chazy. 



1. Bv John E. Proctor, Director of the Kentucky Geological Survey. * 

2. Tne geological survey is in progress, and the formations of the State not fully determined. 

3. LouiwiUe, the metropolis of Kentucky, very interesting to the geologist. At this point the 
Ohio River falls 23 feet over ledge of Corniferous and Niagara limestone. At low water the limestone 
is exposed over a wide area^ana discloses the finest collecting ground for corals in this country* 
BevensJ Iwrge collections of Devonian and Upper Silurian corals are owned in Louisville. 

6. CineinnatL As to ancient glacial dam at Cincinnati, see Note 62 Ohio, 76 Indiana, 62 West 
Virginia. G. F. Wright. 

6. Bagdad, About six miles to the south of this place can be seen an isolated hill capped with 
Nii^ara limestone. This hill is about 1,250 feet above the level of the sea, and the Niagara is found 
here at a greater elevation than elsewhere in the State. 

7. Bmwn, In descending the hill to Benson the road passes through the Middle Hudson. 

8. Frankfort, Hills around Trenton, the Birdseye limestone reaches up the bank of the Ken- 
tucky River as high as the tunnel. Good collecting ground for Trenton fossils. 

9. Springa SUition, Near here are some of the most celebrated stock farms. They are on the 
(4 c.) Lower Hudson Biver formations. 

10. Pajbne*8. Stage firom here to Georgetown passes through some of the most beautiftil lands of 
the Blue Grass region. 

' 11. CdleOntrg, This place is at the base of Muldrow's Hill, the road ascends this hill between 
ihis point and Elizabethtown. This hill extends around central Kentucky, firom the mouth of Salt 
Biver on the west to Lewis Counly on the east, retaining for its entire length the same geological 
formations, viz.: Black shales (10 o.) at base, and Waverlv sahdstoues and shales (13 a.), and upper 
^ub-Carboniferous limestone (13 b.) Ii^ Madison County the hill attains its greatest height (1,660 feet 
above sea), where it is capped with the Carboniferous conglomerate, having a workable bed of sub- 
conglomerate coal. The Chester (13 c) is also present in this portion of the hill. It is there known 
as Big Hill. Muldrow's hill represents the retreating escarpment of the rocks formerly extending 
over central Kentucky. Siliceous remains of these Palseozoic rocks have been found scattered over 
the uplands of central Kentucky, and have been by some erroneously classed as glacial drift. 
' 12. Elizabethtown. County town of Hardin County. St. Louis Group of Sub-Carboniferons 
limestone. 

r 18. MumforfisviUe, County town of Hart County. The road crosses Green River at this point. 
the high hill on south side of river is capped with Chester sandstone, as are also the hills to the left 
of road Detween Cave Cily and Glasgow Junction. 

14. Olaigoto Junction. Branch road to Glasgow. This is the nearest station to Mammoth Gave.' 
Several beautiftil caverns in this neighborhood. All of these caverns are in the St Louis limestone, 
and some of them reach up to the Chester sandstone which caps the hills seen to the north of the 
road flrom this point to Bowling Green, 41 miles, all the drainage being subterranean. 

Ifi. BfHoling Oreeh, County seat of Warren County. Road crosses the Big Barren River at 
this point. Boats run from here to Evansville, on the Ohio River. 

16. Franklin, County seat of Simpson County. The division between 13 a. and 13 b. Is not 
far fh>m this place. Geology of county not yet studied in detail. 

17. ffopkmwille. County Seat of Christian County. Surrounded with very fertile lands. This 
comity produces more wheat and tobacco than any county in the State. The oest lands in this and 
adjoining counties are not excelled by any in America. The superior body of land beginningnear 
8mith*s Grove, in Warren County, and comprising a portion of Warren, Simpson. Logan. Todd, 
Onristian, Trigg, Caldwell and Lyon, is the largest body of aU nocyi latvd vdt.\:k.>R\)A!E^\:k. ibi^ ^m^T baa. 
smj^ aoquAintance, The WeBtem State Asylum for the Ihbaa^ \a\QQaXA^xi^«x ^q^^s^s^cqs^^^. 
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liOulsTllle St NashTlUe Railroad. 

Ms. (LoutsTJlle, Cincinnati A Lexington Div.) Alt 





10 

12 

16 

27 

88 

86 

41 

54 

56 

66 

70 

76 

84 

89 

98 

106 

109 

109 

110 



LouisTille.* 

Ormsby's. 

Anchorage. 

Pewee Valley. 

La Grange. 

Pendleton. 

Sulphur. 

Campbellsburg. 

English. 

Worthville. 

Sparta. 

Glencoe. 

Elliston. 

Verona. 

Walton. 

Independence. 

Wilder's. 

S. Covington. 

Newport. 

Cincinnati.^ 



{10 0. Black Slate, 9 
c. ComiferouSy 5 c. 
Niagara, 4. Trenton. 

9 c. ComiferouB. 
6 c. Niagara. 
6 b. Clinton. ««<> 

4 c.* Up. Hudson. •■• 

tt 691 

» 904 



i( 
(( 
(( 
u 
« 
u 
i( 
(f 
tt 
tt 
ft 
tt 



486 
805 
560 
698 
870 
927 



687 
528 



(Lexington Division.) 



27 
82 
86 
40 
44 
49 
62 
69 
66 
76 
79 
88 
87 
94 



La Grange. 

Jericho. 

Smithfield. 

Eminence. 

Pleasantville. 

Christianburg. 

Bagdad. « 

Benson. 7 

Frankfort.* 

Spring Station.* 

Midway. 

Payne's. 10 

Yamallton. 

Lexington. 



6 b. Clinton. *•<> 

4 c* Upper Hudson. 



It 

a 
u 



4 0.^ Lower Hudson. 

4 a. Trenton. 

4 0.^ Hudson River. 



tt 
tt 
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(Shelbyyille Division.) 



12 


Anchorage. 


9 c. 


Comiferous. 


17 


Eastwood. 


6 c. 


Niagara. 


23 


Simpsonville. 


4 c. 


* Upper Huds6n 


80 


Shelbyville. 






88 


Finchville. 






42 


Normandy. 






47 


Taylorsville. 






67 


Bloomfield. 







liOuisTiUe A NadhvUle 

Ms^ (Main Line.) 



AH 



8 

18 

22 

30 

34 

42 

60 

66 

73 

81 

86 

91 

96 

100 

114 

118 

126 

134 

141 

146 

169 



186 



Louisville.* 

S. Louisville. 

Shepherdsville. 

Bardstown Juno. 
Lebanon Juno. 
Colesburg.i ^ 
Elizabethtown. ^ ^ 
Glennale. 
Sonora. 

Munfordsville.** 
Horse Cave. 
Cave City. 
Glasgow Juno.i* 
Rocky Hill. 
Smith's Grove. 
Bowling Green. * * 
Memphis June. 
Woodbum. 
Franklin. 1* 
Mitchellville. 
Fountainhead. 
Gallatin. 
Edgefield Juno. 
Nashville. 



{ 



{ 



20 b. Loess, 
9 c. Comiferous. 
6 a. Niagara. ^** 
10 c. Black Shale. 

9 c. Comiferous.*** 

6 c. Niagara, 
6 c. Niagara. *i» 

10 o. Black Shale. **• 
18 a. L. Sub-Carb. *«» 
13 b. Up. Sub-Car.*" 

« 63S 

« 69T 

« 56t 

«< 601 

tt 611 

tt 611 

« 5»4 

(( 608 

u 466 

it Stl 

tt 608 

tt 610 

tt 748 

(t 778 

4 c. Hudson River.*** 

« 414 

4 a.Tren.,20 b.Loess*** 



(Memphis Division.) 



118 
128 
132 
143 
148 
167 
164 



Memphis June. 

Rockfield. 

Auburn. 

Russelville. 

Cave Spring. 

Allensville. 

Guthrie. 



18 b. Up. Sub-Carb.*" 

tt 588 

« 608 
588 
588 
558 
515 



(( 
tt 
tt 



tt 



(Nashville & St. Louis Division.) 





47 



71 

84 

95 

102 

107 

118 

146 



Nashville. 

Guthrie. 

Trenton. 

Pembroke. 

Hopkinsville.^* 

Crofton. 

Nortonsville.i* 

Earlington.i* 

Madisonville. 

Slaughter's. 

Henderson. 2 



13 b. Up. Sub-Carbon, 

585 



tt 
tt 
tt 
tt 
tt 



5S0 



14 c. Coal Meas. *i* 



tt 
tt 
ft 



370 
415 



f 20 b. Loess. *«* 
\ 14 c. Coal Measure. 



18. Nortonville. Junction Chesapeake, Ohio & Southwestern Railway fault here. Coal Net 
vreet, and coals No. 11 and 12 east of station. 

19. Earlington. St. Bernard Coal Co., one of the largest mines in the State, 
ao. Henderson. Bottom lands Loess (20 b.) resting on Carboniferous. 

21. New Hope. Prosperous city, large tobacco market, fine bridge over Ohio River; about 1^ 
mOes from New Hope. At Coal Hollow distillery, is a fine collecting ground of the fossilB BtatritU 
Cblumnaria Alveolata. 

22. Lebanon. County town of Marion County. Junction of Cumberland & Ohio Railroad, south* 
em division. The streams around Lebanon cut down to Upper Hudson rocks. Hills seen to 8oath» 
continuation of Muldrow*s Hill (see Note 11). Fine localities for collecting Sub-Carboniferous foBok 
ia the hills a few miles south from Lebanon. 

23. £Uey'8. Fine collecting grounds new "RWe^'a ^\a.\.ViTk. ot ^^otxiSSKtQwa Vse^^au 
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IfOQisiille A NMhTlUe Railroad— Om. 

Ms. (KnoxYJlle Division.) AJi. 




80 
85 

46 

60 

67 
62 

67 

76 
85 

89 

95 

96 

104 
105 

115 

129 

185 



Louisyille.^ 
Lebanon Juno. 
Boston. 

New Haven. 

New Hope.»i 

Loretto. 
Si. Mary's. 

Lebanon.^' 

Riley'8.a« 

Mitchellsbarg. 

Parksville.a* 

Junction City. 

Shelby City. 

Stanford. 
Rowland. 

Crab Orchard.a« 

Mt. Vernon. 

Pine Hill. 



As before). 

c. Black Shale. *»» 

tt 481 

10 c. Black Shale, 
9 0. Comiferous, 
5 c. Niagara. •**^ 
5 C.Niagara, *** 
4 c. Upper Hudson. 
10 c. Black Shale. 
5 c. Niagara. '*' 

9 c. Comiferous^** 
10 c. Black Shale. 
9 c. Comiferous, 
10 c. Black Shale, 
5 c. Niagara. 
10 c. Black Shale. 
10 c. Black Shale, 
9 c. Comiferous, 
5 c. Niagara, ^o** 
10 c. Black Shale. »»^ 

u 991 

9 c. Comiferous. 
4c. Upper Hudson.*** 



1: 

{ 

{ 

IC 
5 

{ 
{ 

1( 

{ 

1( 

{ 



(i 



10 c. Black Shale, 
9 c. Comiferous, 
5 c. Niagara. »*» 
13b.U.Sub-Carb.^ii8 

i( 964 

Hills capped with 
14 a. Millstone Grit. 



lionisvllle St NadbviUe Railroad— Oon. 

Ms. (Knoxville Division.) Alt 



140 
152 
155 
157 
165 
174 
181 
189 
201 



Livingston.** 

EastBemstadt*? 

Pittsburg.2« 

London. 

Lily. 

Woodbine. 

Rockhold. 

Williamsburg.2» 

JeUico.'o 



14 a. Millstone Grit««« 
14 b. Low. Coal Meas. 



<{ 

€1 
tt 
tt 

tt 



Chesapeake St Obio Railroad. 

(Lexington Division.) 




11 

18 



33 

49 

57 

65 

83 

99 

102 

109 

116 

122 

128 
138 



Lexington. 
Pine Grove. 

Winchester. 

Hedges Station. 
Mt. Sterling.* 1 
Olympia.** 
Farmer.* » 
Morehead. 
OUve Hill.»* 
E. E. Junction.* B 
Denton. 
Rush. 
Mean's. 

Ashland.' • 

fcatlettsburg.«» 
Huntington. 



4 a. Trenton. 



{ 



94S 

960 

4 c.^ Lower Hudson 
River. 
4 C.2 Middle Hud. 

4 c.* Upper Hud. 

5 c. Niagara. 
10 c. Black Shale. 
13 a. Waverly. 



u 



14 b. Coal Meas. 
It 



tt 
tt 



{ 



9S4 

9irft 

9t4 

751 
668 
71S 
762 
616 
601 
647 
6SS 
644 



20 b. Loess, 

14 b. Coal Measure. 

a 644 



(( 



666 



24. Parkville. Hills io the south capped with St. Louis limestone ; fine collecting ground for 
lAthroatotion Canadensis. A section may be obtained in a distance of four miles on a north and south 
line from the Trenton limestone to the top of the Sub-Carboniferous. The hills have waste of tJie 
Carboniferous conglomerate on top. 

25. Crab Orchard. Springs of same name located near here. Caudi Galli found beneath tli« 
Oomiferous near springs. 

26. Livingston. Crossing of Rock Oastle River. Coal mines in Lower or Sub-Conglomerate here. 
Fine section of St. Louis and Chester rocks on south side of river. Quarries of fine building stone. 
Hills on south capped with massive conglomerate sandstone. 

27. East Bemstadt. Mines in the coal above the conglomerate, probably No. 1. The coal from 
ihescOnines and from Pittsburg Station, a few miles south, takes hign rank in the market, and the 
output is increasing rapidly. It is knowp as " Laurel Coal.'^ 

28. Pittsburg. Several extensive coal mines here. 

29. WiUiximsburg. Coun^ town of Whitley County. Crossing'of Cumberland River. 

30. Jellieo. State line. Extensive coal mines in lower measures near here. Coal of excellent- 
quality. The great Pine Mountain fault can be seen a short distance southeast from this station. 

31. Mt. Sterling. County town of Montgomery County. Junction of the Kentucky & Sooth 
Atlantic Railway. The hills seen to the east are a continuation of Muldrow's Hill. (See Note 11.) 

82. Olympia. Near here extensive deposit of iron ore now being mined. Ore supposed to be in 
Ck>miferous. Clinton iron ore is also found in Bath County. 

33. Fanner. Crossing of Licking River. 

84. Olive Hill. Very thick deposit of superior fire clay near this station ; fine clay also near 
Enterprise. An excellent building stone is obtained from the Waverly sandstone along the line of 
Ihe road in Rowan County. 

35. ISkutem Kentucky Junction. Crossing of the Eastern Kentucky Railway. The Mt. Savage 
furnace is one mile east from here, and fine veins of coals No. 3 and 7. 

36. Ashland. Extensive iron manufactory. Junction of the Chatteroi Railway. Bottom lands 
Loess (20 b.) resting on Carboniferous. 

37. Catlettsburg. County town of Boyd County. Confluence of the Big Sandy RiVer with the 
Ohio. River. 

88. West Point. Crossing of Salt River. Road ascends Muldrow's Hill (see Note 11) after cross- 
ing river. Fine sections of Sub-Carboniferous rocks exposed. 

89. Orauson Springs. Celebrated summer resort; good collecting ground for Chester fossils. 
40. Litchfidd. County town of Grayson County. Sandstone seen nere ; base of Chester Groap; 

same as masuve sandstone above St. Louis limestone at Mammoth Cave and elsewhere. A mile souu 
of here thick deposit of marly shale, containing potash. 
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Chesapeake, Ohio A Soufhwestem B. B. 
Mb. Alt 







9 

21 

27 
87 

47 
62 
62 
67 



78 
84 
97 
100 
109 
118 
127 
184 
147 
161 
167 
166 
180 



Louis ville.' 



Pleasant Ridge. 

West Point.* « 

Muldraugh. 
Vine Grove. 
Cecelia. 
Stephensburg. 
Big Clifty. 
Grayson Sp'gs.** 



72 Litchfield.* 



Milwood. 
Caneyyille. 
Horse Branch. 
Rosine. 
Beaver Dam. 
Rockport.*! 
Central City.*" 
Greenville.*' 
White Plains. 
Nortonville. 
St. Charles. 
Dawson. 
Princeton.** 



20 b. Loess, *«« 
lac. Black Shale, 
9 c. Comiferous. 
10 c. Black Shale, 
18a.L.Sub.Car.**« 
f 20 b. Loess, *io 
\ 10 c. Black Shale. 
18b.Up.Sub.Carb.»«« 

tt 719 

13 c. Chester. «8 8 
18b.Up.Sub-Carb.««a 
18 c. Chester. »«« 

ft 70 9 

« 710 

14b.L.CoalMea8.«s* 



192 Eddy ville. 



194 
209 

226 

240 
244 
250 
266 
269 
266 
271 



Kuttawa.** 
Calvert City. 

Paducah.** 

Boaz. 

Hickory. 

May field. 

Pryor's. 

Wingo. 

Water Valley. 

Fulton. 



U 



450 
S27 
897 



14c.U.CoalM6a8.*«s 

« 485 

it 58 7 

<< 477 

« 492 

ti 509 

14 b. Low. Coal Meas. 
18b.Up.Sub-Carb.«a* 

« 48 7 

18 a. L. Sub-Carb. *•» 
20 c. Alluvium, *»* 
18 a. Low. Sub-Carb. 
f 20 c. Alluvium, bluflf, 
\ gravel and loam.* « * 

« 

« 
« 
u 

" Bluflf loam. 



{ 



Giaeiimatit New Orleans ft 
Mb. Ballroad. 



Padfle 

Alt 



Cincinnati. ^ 
6 Kenton Heights. 
7Erlanger.*» 

14 Richwood. 

18 Walton. 

21 Bracht. 

26 Crittenden. 

28 Sherman. 

82 Diy Ridge. 

86 Williamstown. 

44 Blanchet. 

46 Corinth. 

49 Hinton. 

64 Sadieville. 

60 Roger's Gap. 

68 Kinkaid. 

67 Georgetown. 

71 Donerail. 

76 Sandersville. 

79 Lexington. 

86 Windom. 

87 Catnip Hill. 
91 Nicholasville. 
96 Wilmore. 

100 High Bridge.** 

106 Burgin. 

107 Harrodsburg Jun 
114 Danville. 

118 Junction City 
124 Moreland. 
129 McKinney.*» 
136 King's Mount.6 

189 Ws^nesburg. 

148 Eubanks. 
148 Pulaski. 
161 Science Hill. 
152 Norwood. 
168 Somerset. 
163 Cedar Grove. 



4 0. Hudson River. 

« 84S 

« 9U 

« 9tt 

M 987 

M 984 

U 981 

M 9t» 

« 964 

« 9 It 

« 961 

(« 96 S 

« 958 

<( 878 

M 921 

It 877 

ti 868 

it 89T 

(C 981 

4 a. Trenton. »" 

t€ 1984 

i< 999 

ic 989 

«( 887 

it 111 

(t 908 

<c 9IS 

(« 979 

10 c. Black Shale. •*' 
" &5c.Niag."«i 

6 c. Niagara. *•** 
13 a. Waverly, i"» 



c. 






10 c. Black Shale. 

18 b. St. Louis. "»• 

« 1187 

« 118& 

« 1110 

« 1187 

(( 882 

(( 8S1 



41. Eockport. Crossing of Green River. Coal mined here, and at McHenry Station (Coal No. 9). 

42. Central City. Extensive coal mines. Coals 11 and 12 near level of railway. 

43. OreenvUle. County town of Muhlenburg County. Deposits of limonite iron ore in county, 

44. Princeton. County town of Caldwell County. Fine^quarries in the oolite bed of St. Louis 
limestone n^Ar tiere 

46. KtUtawa. Near the base of St. Louis Group. Road crosses Cumberland river west of this 
station. Large deposits of limonite ore near here. 

46. Padueah. County town of MeCracken County. At this point extensive deposit known as 
the Padueah Gravel Beds, affording one of the best and cheapest road materials to be found in this 
country. This gravel (20 a.) is composed of waste from the degraded beds to the eastward, and is 
principally quartz pebbles from the Corniferous conglomerate, and angular fragments of chert from 
the Lower Sub-Carooniferous rocks, with coarse, angular sand all quite ferruginous. When properbr 

fiut on streets or roads it soon cements, needs little after repairs, affording a smooth, hard roM. 
t also affords a superior material for concrete. 

47. Erlanger. Glacial deposits are found on the highlands, 660 feet above the river, both souib 
and west of Greenwood (Erlanger). A noteworthy collection of Jasper conglomerate boulders from 
Lake Superior occurs on the road to Burlington, three miles west oi Florence. G. P. W. 

48. High Bridge. Crossing of Kentucky River. Bridge, 276 feet above water.' Cliffis compoeed 
of Birdseye and Cnazy limestones. 

49. McKvnney. The Upper Hudson is crossed between Moreland and McEinney*s Station. 

60. King's Mountain. Tne tunnel south of King's Mountain 4,000 feet long, is in the Waverlj 
shales. King's Mountain is a continuation of Muldrow's Hill. (See Note No. 11.) The hills here tf» 
capped with the St. Louis limestone. 



6 Buraaiiie." 

T Tateeiille. 

Sloan's Vallisj. 

6 Oreanwood. 

9 Cmnberlanii Fall 

:2 Flat Rock. 

■7 Whitley. 

4 Pine Knot 

8 State Line. 



13 b. St. Louis. 
U b. L. CI. Meaa. ' 



Obewpeake A Ohio BallrMta. 

(Kantucky CBntral Dlrlsion.) 



CoTington. 

4 Visalia. 

II Morning Vien 

14 DemOBSville. 

18 Butler. 

19 Falmouth. 
iO Bojd. 

13 Berry. 

15 Cjnthiana. 
'2 Sbawhan. 
9 PariB. 



4 c. Hudson River. 



6 HutchiuBOQ. 
9 Lexington. 



6 Winahoslflr. 
a Boone. 
8 Richniond. 
2 Argenta. 
SPaintLioli. 

1 Rowland. 



4o.' Up.HudsonE.' 



KcDtnob; Centml BBiUroad— C^. 




9 


Parix. 
AuBterliti. 


4 0. Hudson River. 


It 


WinobeBter. 


4 c.' Lower Hudson. 


■ft< 


EtiverBide. 




•M 


Riohmoud. 


4 0." Dpper Hadson. 


4t 


White's. 




M 


Berea. 




5i 


Conway. 


18 a. Wavariy. 


lit 






VV 


Link's. 




75 


LiviogBton. 


13 b. St. Louis. 



mtovkr Ttnlon BkUwbi 



Middle Hud. 

5 0. Niagara. 

/ 10 D, Blaok Shale, 

I. G 0. Niagara. 

10 c. Black Sbale. 



taobf BBllroBd." 



Riverton." 
Three Milea. 
Worthington.'' 
Argilli(«.'* 

McAllistor. 

Hunnewell." 

Deoning's. 

Hopewell.*' 

Anglin'B. 

Paotolus.s ' 

Gray Hon.'" 

Vincent's, 

Mt. Savage." 

Reedville. 

WiUard." 



itnil RaOroBd. 

(Northern Division. | 



12S 



Carlisle. 
Ewing. 

Johnson. 
MaysTille. 



Ashland, »i 
aCatlettsburg.>' 
4 Look wood's. 

9 Rockvillo. 
G Fuller'fl. 

1 LouiBU. 

fi Walbridge. 
Nortbnip. 
6 Peach Orchard. °- 
Richardson. 



14 b. Low. Coal Mea 



SI. Bumtiite. Cioaslog of dunbarland River. 

S3. Oumbtrland FttUi. Afewmilea from ratLwBT, perpendlculsr bll of Cumbeiiand Rlverof SS 
feet, over the CsrboiilfBrous conglomsrata. Beautiful scenerr and eioellent flshlnir. 

G3. This railroul runs thmugh the hxart of tbe KcDtDcky dlvteion of the HanglnR Roek Iron 
Region. On thellneoftheiOHdiaiof Ihecoalsara tobe(Duad,fromND.1 CoNo.ll,uidm< ' '" 
iKin ores. 

bL. BfeartaiL No. 1 Coal near water lersl. 

M. trorCMrutOH. No. S Coal In Clie faille, aboDt UO feet above gnde of road. 



Imoit of th» 
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3I0. 



nUnoii Gentna Railroad. 

(New Orleans Division.) 



Alt 




2 
6 
16 
22 
«0 
44 



Cairo. 

East Cairo. 

WiokUflfe.«* 

Bardwell. 

Arlington. 

Clinton. 

Fulton. 



{ 



20 AUuv. over 'aa 
Port Hudson. 

f20.Quater. loam.<so 

and gravel over* • ^ 
Eocene Terti-* BO 
ary. »»<> 



MobilA ft Ohio Bailroad. 




2 
6 

18 
-28 
84 
42 



Cairo. 

East Cairo. 

WickUflfe.«* 

Berkeley. 

Columbus.* • 

Moscow. 

Jordon. 



{ 



20. Alluv. over »" 
Port Hudson. »aa 

f20. Quater. loam'so 
and gravel over* • 
Eocene Terti-»J« 
ary. *»* 



Ms 



Kentoflky ft Soath Atlaatio B. B. 





6 

10 


Mount Sterling.* 1 

Spencer. 

Johnson's. 


4 0.* Upper HudsoiL 

a 


12 


Pollard's. 


« 


14 
16 
19 


Heges. 

Chamber's. 

ComwalL 


M 

6 c. Niagara. 


21 


Rothwell. 


<C 


28 


Frenchburg Jo. 


10 c. Black Shale. 


]&vansvllle» Oweosboro ftKashTllle B.B. 


OOweasboro. 


14.Carboniferous. 


7 Sutherland. 




16 Riley's. 
21'Livermore. 




27 Stroud's. 


U 


85iOwensboro June. 


« 



6S. ArgiUiU, Near site of Old Argillite Furnace, probably the oldest tamaoe in tne Hangiiig 
-Rock Iron Region, erected in 1822. About three miles east of station is the Pennsylvania Fumaoe^ 
:and three miles west the Buffalo Furnace. 

57. Hunn€U>eU. Hunnewell Furnace located here ; also the machine and repair shops of lbs 
.railroad. Mines of No. 3 and No. 4 Coal, the latter known as the Hunnewell Caanel CoaL 

68. HopewtU, The former site of an old furnace of that name. 

69. Pactolui, Tho former site of an old ftirnace of that name. 

fiO. Oray$ofk The county seat of Carter County. Coals No. 2 and No. 8 are found here. Ino 
Jlills Furnace, the largest charcoal ftirnace in this section. Is situated about eight miles northwest 
from Grayson, where also is the celebrated Lambert Ore Bank, a local deposit 14 feet 10 inches ttiiek, 
-of great value. Thirteen miles west of Grayson are the celebrated Carter Caves, situated in tike St 
Louis group of the Bub-Carboniferous limestone. These caves and the wild scenery of Tigart Yal* 
ley, surrounding them, are well worth visiting. « 

61. Mt. Saviige, Near here is Mt. Savage Furnace, and fine veins of coals Now 8 and No. 7, lbs 
latter known as the Coalton Coal. 

62. WiUard, At Willard are the ores and coal mines of the Bellefonte A Etna Company ot Iroa- 
ton, Chio. Most of the coals are represented in this vicinity. 

63. Peach Orchard, Extensive mines, Coal No. 3. 

64. Wi^liffe. County seat of Ballard County. The railroad Just south of this passes at the ta/A 
of au exposure of lignite three feet thick. 

65. Columbui. The town lies at the foot of river bluffs, 120 feet high, showing Quaternary and 
Tertiary strata. Port Hudson clays exposed beneath Alluvium in river bank at low water. 

The Quaternary eravel ai^ brown loam beds, that cover almost the entire region lying betweea 

the Tennessee and Mississippi Rivers, are very generally underlaid by black and blue clays of ths 

lignitic group of Eocene Tertiary. These clays have, in and near Paduoah. been penetnued to a 

depth of 100 teet. Cretaceous sands and clays underlie the Quaternary thirty-five miles .southoMk 

•of Alay field. 



Errata for Kentucky. 

In note 20 and 21. The first line of 21 belongs to 20, Bendtrton, 

In note 46, Paducah, Corniferous conglomerate should be Carbonifarous oonglomerate. 

In the Chesapeake, Ohio ft Southwestern R. R. the geological formation of Calvert City isd 
l^aducah should be *'20. Quaternary, Port Hudson." That of Boaz, ti a2.» to Fulton, should be *^ 
^^uaternary gravel and loam over Eocene Tertiary." 

The elevation of Princeton should be 524 ; Calvert citjr^ 361 ; and Paducah, 341 feet. The 
«rror effects the elevations of all stations south of Paducan and east to Elisabethtown. 
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Tennessee.^ 



LIST OF QEOLOQICAL FORMATIONS FOUND IN TENNESSEE: 



OAKA^S TABLX OF 


TKNNX88BE DIVIBIONS. 


bama's tablb or 


TBNNES8F.E DIVIBI0N8. 


I0BMATI0N8. 


BT PBOr. 8AIT0BD. 


FORMATIONS. 


BT Pr6f. SAITORD. 


20. QUATEBIYART. 


20 c. Alluvium. 


7. Helderberg. 


7. Held, or Linden. 


u 


20 b. Bluff Loam. 


6. Niagara. 


5d. Niagara limes. 


« 


20 a. Oranee sandi 
or drift. 


" Clinton. 


5 c. Dyestone Group 
5 b. White Oak Mt. 




" Medina. 


19. Tebtiart Eocene 


19 b. La Grange s. 




sandstone. 


u 


19 a. Flatw'ds s. Sec. 


u tt 


5 a. Clinch Mt. s.Sa 


18. Cbbtaceous. 


18 c. Ripley Group. 


4 b. Cincinnati. 


4 b. Nashville. 


tt 


18 b. Rotten lime 8. 


4 a. Trenton. 


4 a. Lebanon. 


u 


18 a. Coffee sand. 




3 d. Lenoir or Chazjf 


14. Carbonifebous. 


14. Coal Measures 


3. Canadian. Quebec 


3 c. Knox dolomite. 


13. Sub-Carbonife's. 


13 c. Mountain I. s. 


t( i( 


3 b. Knox shale. 


(i 


13 b. Coral or St. 


" Calciferous. 


3 a. Knox sandstone 




Louis l.s. 


2. Primord'l. Pots'm. 


2 b. Chilhowee s. s. 


tt 


13 a. Barren Group. 


" Acadian. 


2 a. Ocoee Group. 


10. Hamilton. 


10 c. Black Shale. 


1. Arch^an. 


1. Metamorphie. 


— 


Cbesapeake, Ohio A 


Southwestern K. B. 


Chesapeake, Ohio & Southwestern B.'B.. 


Ms. 


Alt. 


Ms. Continued. Alt. 





Paducah, Ey. 


20. Quaternary. *«* 


68 


Polk's. 


20 b. Bluflf loam, m' 




5 


Bond's. 


({ 


74 


Obion. 


" f« ^- 

p S P 




9 


Florence. 


(t 


78 


Trimble. 




14 


Boai. 


(t 


86 


Newborn. 




16 


Viola. 


tt 


94 


Dyersburg. 


« ^ Zo 




20 


Hickory. 


it 


98 


Foulkes. 


fiO ^ 




26 


Majfield. 


u 


107 


Gates. 


" i§^ 




82 


Pryor's. 


tt 


119 


Ripley. 


tt .ft- P- o 


. 


37 


Wingc 


tt 


126 


Hennings. 






44 


Water Valley. 


tt 


133 


Covington. 


« *^ o 




60 


Fulton. 


tt 


146 


Atoka. 


§g 




68 


Pierce, Tenn. 


20 b. Bluff loam. 


151 


Kerrville. 


^« 




66 


Harris. 


'' Resting on 20 a.. 


164 


Millington. 


OB 




69 


Paducah Junct'n. 


" and that on 19 b. 


168 


Lucy. 




68 


Troy. 


" La Grange sand. 


170 


Memphis. 2 


u MP . 






the 

appearing, e'zcepting in very low water. 

Viekaburg. The peculiar property of the Loess, or Bluff formation is shown in the following pas- 
sage from General Grant's article on the Siege of Vicksburg, in the Century magazine, for September. 
1885 : " The ridges upon which Vicksburg is built, and those back to the Big Black, are composed or 
a deep, yellow clay, of great tenacity. When roads and streets are cut through, perpendicular banks 
are left, and stand as well as if composed of stone. The magazines of the enemy were made by 
mining passageways into this clay, at places where there were deep cuts. Many citizens secured 
' places of safety for their families by carving out rooms in these embankments. A door-way, in these 
cases would be cut in a high bank, starting from the level of the road, or street, and after mining it 
in a few feet a room of the size required would be carved out of the clay, the dirt being removed oy 
the door-way. In some instances I saw where two rooms were cut out for a single family, with a 
door-way in the clay wall separating them; some of these were carpeted, and Aimisned witii consider- 
able elaboration. In these the occupants were flilly secure from the shells of the enemy, which were 
dropped into the city night and day, without intermission." A lady who was in the city during the 
siege, reported the nills as hone^r-combed with caves, the digging of which became a regular busi- 
ness. They were well propped with thick posts, as in a co«\ m\t)L«. 
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Ha. 



7 

18 
16 
20 
26 
81 
46 

48 

48 

62 

69 

70 

79 

87 

89 

103 

114 

120 

132 

148 



MobUe A Ohio RaibtMuL 

Alt. 

r 20. Quat., 20 b. Blu£f 



Columbus, Ky. 

Clinton. 

Moscow. 

Cayce's. 

Jordan, Ky. 

Union City, Tenn. 

Troy. 

Crockett. 

Kenton. 

Rutherford. 

Dyer 

Trenton. 

Humboldt. 

CarroU. 

Jackson. 

Pinson. 

Henderson. 

McNairy. 

Bethel. 

Ramer, Tenn. 

Corinth, Miss. 



\ 



( 



loam 10 miles. *^^ 

« t2I 

« SIS 

it 40 

« 404 

« 846 

M 

K 206 

2 a. Orange sand, 
resting on La 
Grange sand.*<^* 

S21 
865 
S21 
S29 
SYS 
425 
884 
427 
464 
468 
416 
484 



u 
u 
u 
u 
u 
ii 



19 a. Flatwoods, 



(( 



18 c. Ripley. 



i< 



18 b. Rotten 1. s. 
« 



Illinois Central Ballroad. 

(N. O., Louisville & Chicago Division.) 




882 

894 

418 
441 
455 
464 
475 
481 
487 
495 
550 
606 



New Orleans. 
Lamar, Tenn. 

Grand Junction. 

Bolivar. 

Jackson. 

Medina. 

Milan. 

Bradford. 

Greenfield. 

Sharon. 

Frost. 

McConnellville. 

Fulton, Ky. 



{ 



20 a. Orange sand, 
resting on La 
Grange sand. ^ ^ ^ 



(( 
(( 
i( 
(I 
ti 

u 
u 
u 
tl 



480 
425 

408 



20 b. Bluflf loam. 



liOuisTlUe A NMhTiUe Ballroad. 

(Memphis Division.) 





164 

168 
171 
177 



LouisYille, Ey. 

Guthrie. 

Hampton's, Tenn. 

Dudley's. 

Clarksville. 



{ 



438 

13 b. Sub-Carbon., 
St. Louis 1. s. »25 

613 



« 
u 



494 
892 



liOoisTiUe A NashTlUe Railroads 

Ms. Oontinued. Alt 



184 

189 
190 
198 
205 
210 
214 
220 
280 

235 

241 

246 

256 
264 
274 
284 
296 
801 
808 
312 
321 
829 
333 
341 
349 
352 
358 
366 
377 



Steele's. 

Palmyra. 

Carbondale. 

Cumberland.' 

Erin. 

Tenn. Ridge. 

Stewart's. 

Tenn. River. 

Big Sandy. 

Sprlngyille. 

Porter's. 

Paris.* 

Henry. 

McKenzie. 

Trezevant. 

Milan. 

Humboldt. 

Gadsden. 

BeU's. 

Jones's. 

Brownsville. 

Shephard. 

Stanton. 

Mason. 

Galloway. 

Withe. 

Shelby. 

Bartlett. 

Memphis.' 



{ 



18 b. Sub.-Carbon^ 
St Louis l.s. »•» 



867 
« S«l 

18 a. Sub.-Carbon.»»» 

a 404 

18 b. Sab.-Carbon. "• 

« 4«i 

13 a. Sub.-Carbon. 
7. Helderberg. »♦» 
20 a. Orange sand, 
18 o. Ripley. «" 

19 a. Flatwoods. »" 
j 20 a. Orange sand, 
\ 19 a. Flatwoods.**' 

^20 a. Oranges.*" 
a 



{ 



eS 

OQ 

§ 

■3 

00 
9 

P4 



« 

(C 
C( 

« 
« 

« 
U 



20 b. Bluff loam. 



u 



4T0 
441 
40S 
S2t 
401 
880 
S14 
SSI 
>7t 
801 
191 
ITT 
STl 
24* 
261 
227 



(Division to Nashville and Montgomery.) 




114 
118 
122 
125 
184 
141 
144 
146 
149 
153 
159 
164 
166 
170 

175 

178 



Louisville, Ky. 
Bowling Green. 
Memphis Junct. 
Rich Pond. 
Woodbum. 
Franklin. 
Mitchellville, Tn. 
Richland. 
Fountain Head. 
Buck Lodge. 
(Tunnel.)* 
Gallatin. 
Pilot Knob. 
Saundersville. 
Hendersonville. 

Edgefield Junct. 

Madison. 



431 

13 b. Sub.-Carbon.*" 
it 

M 
it 
« tlT 

13 a. Sub.-Carbon. »*• 

it m 

a tit 

" Tir 

lOc.BLSh." 5d. 
4 b. Cin. or Nash. *»* 

«« 44T 

« 841 

M 441 

r 4 b. Cin. t>r Nash, 

( and 4 a. Tren. *^* 

4 b. Cin. and Nash.*** 



3. Very soon after leaving Cumberland, the road traverses one end of the Wells Cfreek B<uin tnd 
crosses the 10 c. Black Shale, also 7. Helderberg, 6 d. Niagara, 4 a. Lebanon, 4 b. Nashville, and 3 c. Knox 
Dolomite strata, which have been brought to the surface by an uplift. The only exposure of Knox 
Dolomite in Tennessee west of the Cumberland Mountains. In the bluff on the river just below Cum- 
berland are ^ood presentations of the 10 c. Black Shale, as well as the 5 Niagara, and 7. Helderberg rocki. 

4. Pan». At the Paris depot the Orange Sand is well seen in the railroad cuts, and in the washes 
mbout the town. In the cuts of the railroad Just east of the depot, and also on roads leading to tlM 

aoutheaat firom the towUf the Flatwoods clay caxi)Q« o^baerv^^XA «A^«.ti\».^«. 

6, At this Tunnel is a good section of the i>.0 c") 'B\»cVL%Yv8\«,'<ii\Vti\&A «^.T«^^;^3Ks<««i wbA\^^««. 



TENNESSEE. 
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Iiovifvllle & Nashville Bailroad.— 
Mb. 0»nivn%Mi. Alt. 



184 
185 
189 
197 
206 
215 
219 
22S 
288 
248 
246 
251 
254 
256 
261 
266 
272 
278 
275 
278 
280 
286 



Edgefield. 

Nashyille. 

N. and G. June. 

Brentwood. 

Franklin. 

Thompson's. 

Ewell's. 

Carter's Creek. 

Columbia. 

Pleasant Grove. 

Campbell's. 

Lynnville. 

Buford's. 

Reynold's. 

Wales. 

Pulaski. 

Harwell. 

Aspen Hill. 

Lester's. 

Prospect. 

State Line. 

Elkmont, Ala. 

(Continued 



4 b. Cin. or Nash. *i* 

U 409 

a 698 

u 617 

« 47 7 

" 74 7 

4 a. Lebanon. ^^^ 



u 
(I 
u 
u 
ti 
ti 
tt 
ft 
(( 

« 



4 b. Cincinnati. 
18. Sub-Carbon, 
in Alabama.) 



644 
719 
686 
784 
702 
724 
668 
641 
«1» 
648 
723 
y8 8 

796 



Bast Tennessee, Virginia & Georgia B. B. 





5 

9 

15 

19 

23 

81 

89 
52 
49 
52 
58 
64 
69 
74 

79 

84 

93 

107 

115 

124 

i27 
129 



Memphis, Tenn.^ 
Buntyn. 
White's. 
Germantown. 
Bailey. 
CoUiersville. 
f Rossyille, or 
\ La Fayettte. 
Moscow. 
Someryille. 
La Grange. 
Grand June. 
Saulsbury. 
64 Miles Siding. 
Middleton. 
Pocahontas. 

Big Hill. 

Chewalla. 

Corinth, Miss. 



«' 



BumsTille, 

luka, Ala. 

Marguren, Ala. 

Dickson. 

Cherokee. 

(Continued 



^3 

d 

eS 

QQ 

d 



; 20 b. Bluff I'm. 2 44 



u 
tl 
It 
u 



878 
664 
879 



^20a.0ranges.«i« 



§ 

00 

(A 



it 

tl 
tl 
tt 
tt 



19 a. Flatwoods. 
18. Cretaceous. 



tl 



852 

631 
575 
586 

408 
• 94 



20 a. Orange sand, 

19 a. La Grange. 
18 c. Rotten 1. 8. *0 9 

20 d. Yellow loam, 
18 c. Rotten L 8.4 8 4 
20 a. Orange sand, 
18 a. Eutaw. ^6 8 
20 a. Orange s., *** 
13 a. Keokuk or St. L. 

13. Sub-Carboniferous. 



M 
U 
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in Alabama.) 



Slast Tennessee & Western North Carolina 
Ms. Railroad.' Alt 




9 
15 
24 
33 
34 



Johnson. 

Elizabethtown. 

Hampton. 

Crab Orchard. 

Cranberry. 

Mine. 



3 c. Knox. 



tt 



ft 
It 



1 b. Huronian. 



(( 



liOulBTille & Nashville Railroad. 

(St. Louis Division.) 



OSt. Louis. 



261 
269 
274 
280 
287 

299 

303 

306 

309 
316 
316 



Trenton, Ky. 
Guthrie. 
Forts, Tenn. 
Cedar Hill. 
Springfield. 

Baker's. 

Goodlett's. 

Edgefield June. 

Madison. 

Edgefield. 

Nashville. 



13. Sub-Carbon. 
It 



525 



f6 f 

Jbl'] 
Igoc 



M 
M 

5 a. Niagara, with 
k shale above. A 
good section here. 
4 b. Nashville. 
4 b. Nashville and 
4 a. Lebanon. ^^^ 
4 b. Nashville. -*66 
ti 

H 409 



{ 



Nashville, Chattanooga & St. I«onis R. R. 







13 
14 

22 

28 

39 
49 
62 
64 
69 
82 
89 

96 

101 
109 
119 
126 
131 
136 
142 
150 
161 



Chattanooga.® 

Wauhatchie. 

MtuB. CI. Mines. 
Whitesides. 

Shellmound. 

Bridgeport. 

Stevenson.^ 

Anderson. 

(Tunnel.)* 

Cowen. 

Decherd. 

TuUahoma. 

Normandy. 

Wartraee. 

Belle Buckle. 

Christiana. 

Murfreesboro. 

Florence. 

Smyrna. 

Lavergne. 

Antioch. 

Nash. & Dec. Je. 

Nashville. 



r 4 a. Lebanon, and 3 
-j e. Knox dolomite or 
(Quebec, *** 

4 b. Nashville. «»<> 
rl3 c. Upper Sub- 
i Carb., 14. CI. Meas- 
( ures near by. 
f Alluvium (Tenn. 
\ river bottom.) 
r 3 0. Knox dolomite 
\ or Quebec. 
3 b. Knox shale. »«» 
13. Sub-CarboniferouB. 
13 c. Mountain 1. s. 
13 b. Sub-Carbon. 



{ 



13 a. Sub-Carbon. 
4 b. Nash, or Cin. 

4 b. Nashville and 

4 a. Lebanon. 

4 a. Lebanon. 
u 

<4 

ti 
44 
U 
U 

4 b. Nashville. 



6. Upper Silnriaii beds, the Black Shale and the lowest carboniferoas strata, may also be seen in 
the high hill on the west side of the city. 

7. Stevenson. A fault here bringing Knox 8ha\e and8\x\y^«x\K>T^^i«c<^^v'&^J^%<&*CGw«^ 
8. funnel. Coal measures on the tops ot the mouixV»\ix& ««a\v %VdA <A HXx^N.\nv\)«^ 
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NasbTiU*, Ghattanoon A Si. LouU B. B.— 

Ms. QmttnuetL Alt 



168 

164 
168 
176 
189 
198 
208 
218 

229 

288 
258 
270 
278 
285 
808 
807 
814 

821 
888 
499 



{Bellemeade, or 
Harding's. 
Bellevue. 
Newsom's.* 
Kingston Spring. 
Bums. 
Dickson. 
McEwen. 
Wayerly. 

Jolmsonville. 

Camden. i<* 
Huntingdon. 
McKenzie. *^* 
Gleason. 
Dresden. 
Paducah June. 
Union City. «*• 
State Line, Tenn. 
(Continued in Ey) 
Hickman, Ey. 
Columbus, •* 
St Louis, Mo. 



4 b. Nashyille. 



«i 



5 a. Niagara. 

18. Sub-Carboniferous. 



(I 
« 

M 



r 10 c. BYk shale, and 
1 18. L. Sub-Carbon. 
18. Helderbers. 
19 a. Flatwoods Terti. 
J 20 a. Orange s. 



u 

M 
II 



^ •20b.Bluflfloam 



u 



to 

.30 



I 



<{ 
(I 



u 



801 
809 



(LebaDon Branch.) 




2 
8 
12 
18 
24 
26 
81 



Nashyille. 
Mt. Oliyet. 
Donelson. 
Hermitage. 
Mt. Juliet. 
Leeyille. 
Tucker's Gap. 
Lebanon. 



480 



4 b. Nashyille. 

4 b. Nash., 4 a. Tren. 



(I 
ft 

M 



4 b. Nashyille. 
4 a. Lebanon. 



(Shelbyrille Branch.) 





96 

104 



Chattanooga. 

Wartrace. 

Shelbyville. 



684 

4 b. Nash., 4 a. Leban. 
4 a. Lebanon. 



( Fayetteville Branch.) 



8 
10 
16 
26 
28 
32 
37 



Decherd. 

Winchester. 

Belyidere. 

Hunt's. 

Cunningham. 

Brighton. 

Kelso. 

Fayetteville. 



{ 



18 b. Sub-Carbon., 

St. Louis L s. 
II 



18 a. Sub-Carbon. 
II 

4 b. Cin. or Nashyille. 
II 

It 

i< 



Nash., Chattanoom & St. lA^tdm R. R.~Qm. 
Ma. < McMinnville and Sparta Branch.) Alt 




12 

85 

46 
61 



Tallahoma. 
Manchester. 

McMinnyille. 

Rock Island. 
Sparta. 



18 a. Sub-Carbon., 
barren ground, 
r 18 b. Sub-Carbon. 
\ St Louis 1. B. 



{ 



<i 
u 



(Jasper Branch.) 




6 
12 
i9 
24 
25 



Bridgeport 

S. Pittsburgh. 

Jasper. 

Victoria. 

Sequatohee. 

Inman. 



8 c. Knox dolomite. 
<i 

18 b. Sub-Carbon. 

Silurian. 

Iron ore mines. 



(Gentenrille Branch.) 




11 
17 
24 
84 



Dickson. 
Bon Aqua. 
Warner. 
Graham. 
Centeryille. 



18 b. Sub-Carb. 
i( 



u 



5 d. Niagara. 



Tennessee Goal and Iron Co.'s B. B. 



0: Cowan. 

9 Sewanee. 
15 Monteagle. 
21 Tracy CitjM 



( 18 b. Sub-Carbon., 
\ St Louis L B. 
14. Coal Measures. 



M 
II 



Sast Tennessee, TIrglnia ft OeonAm 
Ballroad. 





11 
20 
25 
32 
48 
47 
56 
65 
74 

82 

88 

97 

101 

105 

114 



r Bristol, at Va. 

\ Line. 
Union. 1 a 
Carter's. i« 
Johnson's.^ a 
Jonesboro. 
Limestone. 
Fuller's. 
Greeneville.i* 
Midway. 
Rogersyille Jc. 

Russellyille. 

Morristown. 
Talbot's. 
Mossy Creek. 1* 
Newmarket. 
Strawberry Pis. 



{ 



8 c. Knox dolomite, 
or Quebec. 

14S7 



If 
« 
II 
it 
(( 
•( 
II 

M 



1641 

nt4 



1581 



4 b. Nashyille. 
3 c. Knox dolomite, 
or Quebec. 

12*1 



{ 



II 
•( 
•i 
(( 
« 



1017 



9. At New8om*8 a section may be conveniently seen extending from the upper part of the 4 b. 
Nashyille to the 13. sub-carboniferous. 

10. Camden. Half a mile west of Camden depot the railroad crosses ** the old shore line " ind 
passes from the ancient Paleozoic strata on to the Tertiary and (Quaternary ones, the limestonei, 
cherts, etc., disappearing, and the softer sands and clays takng their place. 

11. At Tracy City is a good bed of coal, extensively mined. In this vicinity a good section of 
the coal measures of this part of Tennessee can be obtained. (See ** The C!oal Regions of America," 
pages 361 to 373. 

12. Within a few miles of these Stations are ridses ftnd knobs made up of dark shales of (Tinein- 
DBii or N&ahviDe age. At Johnson's a point of one of these ridges is verv near the Station. 

13. The high mountains so conspicuonB tiom tYvck de^t at Greeneville are made np of 1 b. Chil* 
howee (PotBdam) sandstone, and of a 2 a. Ocoee ft\aVA« voo. cQiti\^ox!\«t^Ak%. 
14, Veins or sine ore are found at this v^Vnt \n t\i« % <^. ILuox ^c^qtqlWa. 



lessee, VlrelntK A ( 
JCBUroad.— Cbn. 



IBOKnoiTillB." 
IBS Erin. 
146 Concord. 
IMLenoire." 
159 LoudoD. 
166 PhiUdelphU. 
176 Sweetwater. 
180 Reftgan'a. 
186iAthCDB. 
198 1 Rice Title. 
201 CharleatoD. 



213 



ClCTeUDd, 



Dalton. 



Cleveland. 
OolUwah.' ^ 
Tyner-i. 

Chattanooga. 



f 3 c. Knoi doloi 
\ or Quebec. 
I 3 0. Knoi dolomite 
\ and TrentoD. 
4 a. Tren. & Nasb. 
0. Knox dolomile 



Knox shale. 
3 c. Kaoi dalomil 

I. Knox dolomite 
nd shale. 



4 a. Trenton. 
3 b. Kdox shale. 
See H. C. & 3., 
8, R. R. 



: North Ci 



Irglnli 

rorina 1 



4Sulphar Springs. 



;9 Wolf Creek. 



or Quebec. 
3 b. Knox shale and 
dolomite. 



I 4 b. Sbales of Cin. 
I. or NashTille age. 
I 3 c. Kdoi dolomite, 
t NaaliTille ahalea. 

c. Knox dolomite. 

!8 0. Knox dolomite, 
sod 2 B. Ocoee Con- 
glomerate & a bales. 
!2 a. Ocoee Conglom- 
erate and sbales. 



Knoxville. 
..ISruce's. 



t OBOTgfmR. K. 



I. Knox dolomil«. 



(Ohio DlTlslon.) 


Kuoxville." 


2-4. Lower Silmian. 


Powell's. 




Heiskelt'g. 




CUnton. 


1 4 a. TreDton and 
1 3 c. Upper Knox. 






OffutfB. 




Careyville. 


14. Coal Meaaurea. 








" (fiialt.) 


Newoomb, 
Jellico. 





ClndDnutl. N. O. St TexBi PaoUlo 



Cincinnati. 


See Ohio.) 


State Line of Tn. 


lib. L CLMeasurea. 


Winfield. 




Jneida. 


ust 






Sew Rirer. 




Elohbins. 




tlugb; Road. 




31en Mary. 




Sunbriaht. 




Annadel. 












Jakdale June, 




BImore Gap. 


" (?) •" 


Rock wood." 


L Silurian Kaox. "' 


31en Alice. 




Roddy, 










111 






Darwin. 




Dayton. 




Doulterrille. 




Rock Creek. 




Retro. 




Rath bun. 




Melville. 




Hiion's. 




Boyce. 
rhattanonga.'" 


" I'! 



1 RiTST appoaite KnoITille hish km 

Kin goad part of a dark ferriulDoaa 
Anvllle (Cincinnati) Kionp. 



Lenoir or Chuj 



Ifi. Tlie bigh portion or «heei^ on tti 
weit of depot. On the side of the Holstoi 
red aoli are oonsploaooi, whloh are made i 
Llmntone, and wblcli belonga to the 4 b. J 

le. Iitnoin. Depotonjanotlouor thi 
Ibrmer Ilea to the aaDtheaat, and the laltei 

IT. About ope mile east of Ooltawah t ..... 

tatns, In which is an IntereatinE section emluaalng 1 b, NaahTtlli 
Shale) and la Sub^^bonUSrons rocks. 

U. FromSiwmiillstoaniCrwtthe 

'* Stk VaOtg Is on a bolt, and In ' 



le depot on the latter. 



CltotOBOn,\ 
to ObatUnoogm tbt itatlMu aM moatl7 < 



if KaahTille juM 

knobs covered with deep 

Umealons, called Irom 

and the Knox dolomite. Th* 

ranch a lap of the White Oak Honiw 
le,S d, inagan, Devonian 00 o.Blaek 

■tattoo* »• either Ml the Knox dlvWons or the Tnnttn, 
"" apHi part at the aamnr mi«i this TT«BtaBi.ttM lal. 
, to4 lh« OmI tlesaon* miq >)* «w» '»^*»*^;^^_^_. 
gBrtopottti»oao.'a»»Tv«'»»' ^ *w- 
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Arkansas. 



olph aounnuid running tbene* put QnndQlali 
oouiily on Red BiTer, (oouHqaentlr nearlr In th 
Bllrokd), Blmoit all the fitals, tatt of said llae, « 
■ ■ ' " la.vhenlt to Sf " ' 



bectDDlnL — -_ — 

Ll&le Hock, thioagh to Fnlton In Heoipttead at 

o( the St. Louta, ItoB Mountain 4 Southeni Hall „ _. _ .... _ , 

found or the 19. Taitlu; fnrmatlOD, eiaept along the tItbt bottoms, when It to SO. QiutenuuT. Th 
DOitherD portion, uHt of uld Hue, la moitly 9-6. SUuiiao, with some »-U. Denuiiaa and 14. Ckiboi 
Iferona farther >outh ; the middle weetem part of the Stale being 14. Garboniftroiu, while theeontl- 
weit pert (nametj, from Arludelphla and Hurfreeaboro lonth Mia well) will be tOund IB. Oetaaeou. 
In eoiuegnsDce of the above Kenerat arrangement ot the seologled formations tn the Stale, 11 
will be rcadllT paroaiTed that the^ Loaia, Iron Hoontaln A Boathem Ballroad mua rn^nlj nur 
the lunctlou betwmn th* Silurian, Caibonlferoaa and Creticeoni of the weat side, and the U. Vit- 
tlin, wlUi (omaSO. Quataniary, of "■* —-*-'•'- f—t' — n...ji.. i-i uiji..;.> t..i.i..>- ■..■.. 



t. Looia. Iron Hoont.^ 

Silurian, Caibonlferoaa and Cieticeooi of the in , 

.J, ..».,..«— «..Y__~.iiar7, of the eaat ride. Further, thatlhe ArkaDBasHldland to ohiellTlnaw 
__ . TsrUary and 10. Qaatemary, while the Little Rock t Fort %alth Railroad paHea throogh tiia U. 
OarbonlfeToos emnallan; alao, that the Uemphls A LllUa Rook IWlroad mat through 19. TerUur 
and 10. (biateraat;. 

Tha state aflbrds abuDdauce of mannnese. lino and kaolin. 

The aipresslon, " QuateniaiT orer Sflurian," la Intended to Indicate that the ■nperflotal depcalli 
of the loeafltr, oppoglte which the remark la placed, are Quatemarj ; bat that when lowM formaHou 
~r«expOMd by danadatlon, ftc^they would be found SUurlux A similar Interpretation la deBlntd 



10 be given to " Tertiary over cfretaceous," 















nt'n*9outh'DDii. All 
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liuahviUe. 


20.yua..,,Yerl9.Ter. 


TH? 




20.Allu.overSil. '" 


VI 


MurvBll. 






Peach Orchard. 
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■MA 


Q'Kean. 




41 


Duncan. 




■m 


Walnut Ridge. 




4f 


Clnreadoii. 










63 


Brinklej. 


" too 


■2U 
262 


Swifton. 
Newport. 


•• 111 


UtHe Roek * Fo 


rt Smltb BallToad. 


14 a. MiUB. Grit "' 


( 


ArgentB. 


14, CarboniferouB. '"' 






u 






91? 










14 h. Lower Coal '«' 
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Plummervilk. 


Mrs. " '3' 
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AtkinB. 




a?o 


AuBliu. 
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Litlle Roek.i 
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Cherokee, 
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.\rkadelphia.' 
Boughton 


f Juno.ofl4.Carli.,18. 
\ Cretft.&ia.Ter.i'i 


Memphis & UtU 


a Rook Ballroad. 


19. Ter. over 18. CrelA. 


( 


Memphia. 


20. Quat. over la. Ter. 




















an 


Blnck Fish Sidi 


°K- ;; ^^^ 




Fullon. 




41 


Madiaon. 




Tfliarkana 


/ 20, Quatemarr over 
\ 19. Tertiary. •" 


M 


Palesline. 
BriDklay. 

De VttU'a Bluff. 
Cfirliale. 


[ 19. Tertiary over 
1 Mills. Grit. 1" 






70 
87 
lOB 




388 


Malvam. 


( U b. Lower Coal 


lllj 


Unoko. 




40f> 


Rockport. 




126 
135 
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Indian Territory. 



Th€ Htt of Fwmia^awt w oe f Ae hwi of the Texoi Captor. . 

O«olog7 of Tmllaii Territory.— The eastem part of the^dian Territory is made up almort 
entirely oxthe representative sand'itones, limestones, etc~ of the Goal Measures, the former rodE 
oapping Tthe mountains of the east, and becoming the prevailing featare in the lower hills and ooontry 
wewward, while the limestone which appears prominentlv in the mountain sides and valleys of the 
east, disappears almost entirely in the west, or is exposed only in the beds of the largest streams. 
■Garboniferous coal mines are extensively worked on the south of the Canadian river, by compwiies 
who have leased them from the Nation. The Permian is said to cover an area south of the Wichits 
Mountains on the southwest, while the remainder of the western part of the Territory is titioughtto 
belonc to the Triassic and Jurassic, except the regions of the mountidns which are of granitic cfanei* 
ure, tneir granites flesh colored, and associated with greenstone, quarts, porphyry, etc. — Dr. B. H, 
Loughridge*8 Cotton Report^ Census of 1880. 
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Limestone Gap. 

Atoka. 

Caney. 
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11 624 
u 688 
u 699 
u 617 
" 609 
« 684 

(( 645 
« 856 
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18. Cretaceous. ^o* 


666Durant. 
568 Colbert. 
576 Denison, Texas. 


18. CretaceouB. •>• 

« 658 

« fit 


410 
419 
449 


Aflantie St Paotfie RailroskL 


470 
479 
491 
606 
626 
636 
644 


837 
342 

348 
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368 
364 


Shawnee. 

Prairie City. 

Oseuma. 

Afton. 

Albia. 

Vinita. 


14 b. Coal Measures. 

u 691 



1. The white ** Rotten limestone,** with an abundance of fossils, is the prevailing rock in this 
black prairie region, extending southward into Texas, and westward to within a few miles of Tisho* 
mingo, Chicasaw Nation. R. H. L. 
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Texas. 1 

(T OF QEOlpOQICAL FORMATIONS FOUND IN TEXAS AND INDIAN 

TERRITORY. 



2uaternary. 


20 c. Alluvium^ 


18. Cretaceous. 


18 b. Upper Creta. 


II 


20 b. Port Hudson. 


II 


18 a. Lower Creta. 


II 


20 a. Stratified Drift. 


16 Triassic. 


16. Triassic? 


■ .M^9 


fl9 b: Miocene or 


14. Carboniferous.* 


14. Coal Measures. 


ertlary. 


\ Grand Quif. 


2. Lower Silurian.* 


2. Cambrian. 
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19 a. Eocene. 
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Webb. 
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it 467 
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Mineola. 
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The sub-division of the Carboniferous and Silurian represented here have not been fally ascer- 
i. The Devonian and Upper Silurian seem to be entirely absent. 

By Professor R. H. Loughridge, now of the Kentucky Geolog^ical Survey, the information 
derived largely from his personal observations. 
Riverside. Fine exposures of Grand Gulf sandstones. 
Jaek»onvUU. Tertiary iron ore hills a few miles south. 
Lctredo, Lignite in heavy beds near here. 
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Texas A Paolflo Bftilroad. 




Texas A Paelllc BailrfMUl. 
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18. Cretaceous. "* 
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Dallas. 
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Fort Worth.10 
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Abilene. 


18. Probably Creta. 
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Midland. 
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18. CretaceouB. 
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\ a. Eocene. 


SOS 


692 
602 


Douro. 
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Sulphur. 
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Sand Hills. 


tt 


44 


Kildare. 


tt 
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Aroya. 


tt 


68 


Jefferson. 


tt 


aai 


641 


Quito. 


tt 


74 


Marshall. 


tt 


S71 


664 


PecosRiver.il 


u 


98 


Long View. 


tt 


S86 


664 


Hermosa. 


C The plains are chitf* 


120 


Big Sandy. 


tt 


866 


684 


Gomez. 


lyCret.; themoimi- 


143 


Minneola. 


tt 


403 


706 


Kent. 


- ains are part Pftl- 


167 


Grand Saline. 


n 


400 


786 


Wild Hdrse. 


seozoio (Carbon.) is 


174 


Will's Point. 


it 


630 


754 


Carrizo. 


part eruptive. 



6. Whiteihoro. The belt of Lower Gross Timbers is crossed between this and Denton. 

6. Arlinaton, Lower Cross Timbers— « belt of sandy land, 10 to 16 miles wide, timbered with 
post oak, ana reaching from within the Indian Territory southward to the Brazos near Waco. 

7. Weatherford. Upper Gross Timbers— similar in many respects to the lower belt with which tt 
is united on the north of Red River, but is wider, more irregular in outline, and interspersed irith 
high Cretaceous prairie outliers. It reaches southward from Red River along the western border (rf 
the Cretaceous, and crosses the Brazos nearly to the Colorado River. 

8. Big Springs. Llano Estacado, or the Staked Plain, lying north of this road, is a district of 
75,000 square miles in Northwestern Texas, besides the portion in New Mexico, and is a vast and tofel 
prairie, as smooth and firm as marble, apparently boundless. The soil is chiefly a brown loam, some* 
times sandy, and with no vegetation other than gramma and mesquite shrubs, which appear -a fov 
inches above the surface. Alkali ponds or lakes occur frequently, and a number of springs whoee 
waters are suitable for use. Day after day in traveling here, the country is almost perfectly level, eX' 
cept in crossing the sand hills, which are really an obiect of curiosity. Part of the sand is Uack; 
then comes the white sand hills, miniature Alps of sand perfectljr white and clean, summit after sam> 
mit in every direction, not a sign of vegetation upon them, nothing but sand piled upon sand. 

9. San Antonio. About 80 miles northwest oi this place and 18 north of Fredericksburg, in Gil* 
lespie County, is a granite hill called Enchanted Rock, a huge granite and iron formation about eight 
hundred feet high, covering at its base several acres of space, its top being about four hundred yards 
square. Its name is derived from its magnificent appearance, for when the sun shines ujpon it in the 
morning and at evening, it resembles a huge meiss or burnished gold. The Azoic rocks round in tiib 
central part of the State are mostly of the pink feldspathic variety, resist disintegration, and fonn 
high and prominent points or hills throughout the region. 

10. Fort Worth and Cleburne. The Lower Cross Timber Belt passes east of town. Professor S. 
P. Whitfield says. Fort Worth is an excellent locality for Cretaceous fossils. 

11. Pecos. Dr. R. H. Loughridge, in his U. S. Census Cotton Report, describes the several cbsiBS 
of almost treeless mountains in Western Texas, west of the Pecos Uiver, as largely granite, with te- 
companving sandstones .and limestones. In some of the mountains characteristic eruptive rocksare 
reported as penetrating the later formations, and rising above them in huge masses or forming Ttt^ 
tical columns, as in the Organ Mountains near El Paso. 

12. Sierra Blanca. The great mountain ranges consist, first, next the Pacific coast, and lying firoD 
ten to two hundred miles disuint from it, the Cordelleras or Coast range^ and second the Sierra N^ 
vadOf for which see the California chapter. TYve thVtd \a wv vcre^ilar ill-defined chain, the Siem 

Madre, and at El Paso we encounter the weatetu ^"aV. ol \3tvfe lotyj^Cci ^gcfta^ xs^sKxc^aScck. <:Xa&&^ 
Rocky Mountaina^ which terminate in w\\at \a caWed lYve OT?jMti^«iWD\aJ«i. ^^\x^%<saai^\sn«v^£^\«!K 
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18. Cretaceous. •«• 
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Austin. 


18. CretaiceouR. 


518 


360 
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following the river, we encounter two other ranges of mountains at interyals of about eighty miles, 
called the Eagle Springs or Sacramento Mountains, and the Limpia or Oaudalupe Mountains, in pasb* 
ing through which the river forms a series of cafions (see Note 16). On the Mexican side of the liver 
all these mountains arise again, and expand in width and height and attain a great elevation. 

13. Bl Paso is lastly considered one of the garden spots of the interior of the continent The 
climate is dry, but the settlements are irrigated by water from the river by means of a dam and canal, 
and are not dependent on rains for their fertility. The place is more than two hundred years old, the 
settlement havins been commenced about 1680, when the Spaniards were driven from New Mexico 
by the Indians. It is situated in a charming valley, the Rio del Norte having escaped the mountain 
passes, here runs in an open fertile plain, stretching out along the river to the length ol many miles, 
all the houses surrounded by garaens, orchards and vineyards, and rich settlements, the result of 
judicious irrigation, with cornfields as far as the eye can trace the stream lining its green banks. 
Buch a scene will alyrAys be attractive, but to a tTaveiei vYvo Yiaa vqcba^^ «%«t ^^ v2»^v^'feRiisNfc's^wi».*^^ 
appeoTB like an oaaia in the desert. The mountalna Boath'we«i^ ot Vtv^ Vswdl c,tiX>sJv&N. ^\SkS»\ ^^jct'fic^ '»v 
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metamorphism of the Cretaceous strata. Toward the west the igneous rocks, which first appear in 
small isolated knolls, gradually assume more importance and expand into long belts. In the Xiimpia 
range the second east of El Paso, these rocks become a moantam chain, having an elevation of 6.000 
feet, and extending hundreds of miles north and south. These igneous protusions are composed of 
greenstone or basalt. — Idem. 

18. Lagrange. A high bluff of Grand Gulf sandstone on south side of the Colorado River ; heavy 
sand beds of Quaternary drift on the north of town. 

19. Lampasas. A large sulphur spring here. 

ao. Pena. The Sandy Desert is a broad area of white sand, commencing about iO miles south- 
west of Corpus Christi, extending northwesterly nearlv to the Colorado, ana up that river to near 
Eagle Pass, in a wedge shape. In many places it forms hills from 60 to 100 feet above the grassy plain» 
ana beingof a lightyellow color are visiDle at a great distance. 

21. The Oro88 Timbers. The peculiar belt of timbered country in Texas, and extending firom 
the Brasos into the Indian Territory and to the Arkansas River, is of undetermined age ; but, what- 
ever may underlie the top material at 20 or 30 feet, or perhaps less, it can hardly be questioned that 
the ferrufflnoua sandstones, pebble conglomerates, sands, and c\k9« uvaitcsrccv^Vk!^ %\a^v^TC!i:t&jBess&.^-«s!^ 
Quaternary, Their origin will be a matter of doubt untVV tYieVs ^xXatlX. Ttfs^^JK^^Jc^N&^oSJcs ^aRsse^«sasi^» 
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GENERAL NOTE ON THE GEOLOGY OF MEXICO. 



Ai Umtt ago «8 183Q, William Maclore, the fother of American geolofinr, Tlsited Mexloo a&d re- 
ported In me American Journal of Science, that '*the regular order of onginal stratification was so 
much deranged throughout that country bv the intimate and fbeouent alterbations of Tolcanio rocks, 
as to have subverted the original order of nature, and to hare changed tiie class eveiy mile. This 
leaves tiie geologist in doubt concerning the subwata. and woold reduce most of his mvestigations 
to hypothetical results." In the previous year, probablv the same observer reported in the same 
I ournal : ** Lava, volcanic tufa, trachyte, clay-slate and a little ^tanite, with porphyry, are predominant 
rocks In Mexico. Volcanic tufa, trachyte and lava form about ninety-nine nundredths of the country. 
It affords an extensive field of volcanic rocks, none of which appear to be recent, nor is there any 
volcano in activity.'* His travels may have onlv extended £rom Vera Crus to the city of Mesdkso. 

Not being able to procure a detailed report of the geology along the lines of the several Mexican 
railroads, such eeneral information is here given as to some localities as could be collected from the 
reports of travelers, and in attempting this, some valuable and unexpected contributions have been 
received from some of the Penn^qrlvania geologists, rendering important aid in an almost hopeless 
task. The reader is also referred to the notes on Texas as to the formations found along the United 
States and Mexican boundarv. which, together with what is given in the chapters on New Mexico and 
Galifomia, will throw some light on the great table-land of Mexico, now traversed by the Mexican 
Central and other railroads. JUso, see the Qeneral Note on the Geology of the Far West. 

In Mexico the altitudes are an interesting study. At the United States and Mexican boundary the 
lowest depression of the great table-land occurs, but even that is nearly 4^000 feet above the sea. North 
of this it ascends again even in the valley to 7X00 feet, and near the 4&th parallel it is again depressed. 
South of the boundary lime the plateau rises rapidly to the ti^le-land of Mexico, where the 
mountains assume a loftier and more rugged and diversified appearance than on the Texas side. In 
the more northern portions of Mexico the deposits in the valleys seem to be Tertiary, and Urther 
south they are proMibly the same, and from the prevalence of volcanio deposits portions of them 
may be metamorphosed. We have no reports of the Cretaceous. The mountains show surprising 
developments of Carboniferous limestone, and of Huronian and Laurentian fonqations. Probably 
they are an extension or repetition of the granitic, porphyritic, basaltic and other eruptive rocks, and 
of the Carboniferous limestone of our Ua western States and Territories, and the latter of very great 
thickness^ Any differences which Mexico mav discover, will probably be such as the more recent 
and more extensive volcanio action, and an eiJargement of some of the formations would produce. 
There is a boundless field for geologuts in Mexico,lhe country is being made accessible by railroads, 
and there is a charm about the unuown which imparts an interest to that which, when known, may 
perhaps be neither interesting nor very important At present there is surprisingly little generally 
Icnown about the geology of Mexico, and this chapter is a first attempt in that direction. It is given 
as founded on imperfect observations. J. M. 

Tha Great Moontalm TaUe-I<and of Mexleo. — There is scarcely a point on the globe, says 
Humboldt, where the mountains exhibit so extraordinary a formation and magnitude as in Mexico. 
Switzerland is considered a very elevated country, but this opinion is merely founded on the aspect 
of a great number of summits perpetually covered with snow, and disposed in chains parallel to the 
great central chain. The summits of the Alps rise to 12,500 and 15,600 feet, while the neighboring 
plains are not more than 1,300 to 2,000 feet in neight. The chain of mountains which forms the vast 
plain of Mexico is the same with that which, under the name of the Andes, runs through all South 
America ; but the construction of this chain varies to the north and south of the equator. In the 
Southern Hemisphere the Cordillera is evervwhere torn and interrupted by crevices like open tat- 
rows or transverse valleys. The elevated plains of Quito are not to be compared in extent with, those 
of Mexico. In Peru the most elevated summits constitute the narrow crest of the Andes ; but, m 
Mexico, as shown bv the railroad altitudes, even the lowest valleys are from 4,000 to 6.000 feet hisb, 
and the general altitude of the whole country, except a narrow Border on the Atlantic and Pacific 
coasts, is 7.000 to 8,000 feet, and upon this are disposea the high volcanic peaks, less colossal, it is true, 
than the Andes, but still 16,000 to 17,000 feet and, taken together, there is no such mountain on 
the globe, taking into view its extension northward into the united States. Peru and New Grenada 
contain deep transverse valleys, but in Mexico carriages (or in our day railroad cars) roll on from 
Mexico to £Mmta Fe, a distance of 1,600 miles, at altitudes of from 4,000 to 8,000 feet On the whole 
road there are few difficulties for art to surmount, so little is the table-land of Mexico Interrupted by 
valleys. 

The Volcanic Mountains. In the part of the great plain of Mexico between the capital and Vera 
Cms, a group of mountains appears which rivals the most elevated summits of the new continent It 
is enough to name four of these colossi : Popocatepetl, or Smoke Mountain, 17,716 feet; Istaccihuatl, 
or White Woman, 16,700 feet; Citlaltepetl, or Orisaoa, the Star Mountain. 17,371 feet, and Nauhcam- 
patepeti. or Perote, the Square Mountain, 13.414 feet high, and so called firom the form of a small ^ 
porphvritio rock at the summit. Besides the four volcanic mountains mentioned^ there are the 
Navaao de Toluca, the Volcan de Colima, and a modem one, the new Volcan de Jorullo. As a general 
statement we may say that the general level of the whole country being some 7,000 feet above the 
sea, these volcanic cones situated upon it rise 8,000 to 10,000 feet higher. 

The few observations that have been made by geologists are not stifllcient to found an opinion upon 
as to the formations composing the core or main body of this vast mountain chain, or whether it is 
uniform throughout Carboniferous limestone forms the visible portion at many places, and is no 
doubt an important element in its structure. There are other mountains of basalt or trap ; ottiers 
are Laurentian and Huronian, and at Mexico and southward axe thA Q.b»&Aa ol x^xcAxVatickV^ «i5Si&s^ 
Tolauweg, ^ ^'^^ 
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* The roAd also pftsses throagh the States of Tlaycala and Mexico, bat the boundary lines on the 
railroad are not ascertained. 

1. Vera Onti. The coast region extending between the beach at Vera Cruz along the Mexican 
Railway to the entrance into the gorges of the high Cordillera at Atoyac, fifty miles. Is a low, saodj 
and marshy plain. A. F. Bandelub.* 

The 19 b. Loup Fork Miocene, 2000 feet in thickness, has been proved orer a territory six miles 
by eighteen, in the State of Hidalgo and the adjoining parts of Vera Cruz, north of this railroad, bf 
Professor Edw. D. Cope, who risited the region, and obtained bones and teeth of Tertiary animals. 
Several thin beds of coal occur in ii. with sluJes between, apparently composed of Tolcanic ash and 
beds of excellent clay.— Am. Nat Mag^f 1885. It probably underlies this part of the railroad. (See 
Note 18, by Dr. H. M. Chance, as to the coal beds at Jimulco.) 

2. Jalapa, There is a branch railroad fh>m Vera Cruz to Jalapa, and the table land and m<Hm(> 
ains at that place are reported to be principally limestone, doubtless the same with ^e Carboniferotu 
limestone on the Mexican Central Railroad. There are many marble quarries, and some sandstone 
or quartzite. 

3. Atoyae. The Cordillera presents an abrupt dark-^een front of lofly mountains, above which 
towers the snow-clad Orizaba. The railway enters the highlands through the narrow and very picta> 
esque pass of the Atoyac, and the scenerv changes. In appalline curves we wind our wbj[ npwards 
througn groves, along fearful chasms and slopes covered with the roost luxuriant vegetation of the 
tropics. It is the landscape of the tropics, resting, as it were, on the Southern Alps, where they 
descend towards the plains of Lombardy. The summit of Orizaba rises above the glorious iMidscape 
of this wonderful region, like a cone of molten silver, in a cloudless sk^. A F. B. 

.4 Oordoba, Much of the superficial formations of this part of Mexico must necessarily be of toI- 
canic origin. The plains and valleys in many places owe their present topography and physical basis 
to the wasting of the high volcanoes, whose ruins and debris constitute the soil, being volcanic 
detritus or sand. These masses of volcanic debris thin out as they spread eastward to a fertile 
layer of black volcanic soil of a sandy appearance, reaching nearly to the eastern brow of the table' 
land at the Rio Atoyac. A. F. B. 

6. Orizaba. Here the giant, of which glimpses were before obtained, bursts out into AilI view. 
The railroad at this city is 4,028 feet above tide, and the mountain 17,3(38 feet, and is twenty-five 
English miles distant to the N. N. E. A. F. B. 

6. Maltrata. From Orizaba, the ascent by the road increases in steepness, and the'soenery growi 
correspondingly wilder. The graceful palms graduallv disappear, and beyond Maltrata tne rise 
becomes extremely rapid. We are left in doubt as to which should be most admired— the sublime 
grandeur of nature, or the remarkable efforts of man to improve every chance, every inch almost, 
for establishing safe, rapid transit 

7. Boca del Monte. We pass through tunnel after tunnel, until at last Boca del Monte is reached. 
The air blows cool, even chilly; dark pines cover the mountain sides, and on our right towers, incloee 
proximity, the summit of the Volcano of Orizaba. Less than nine hours have carried us one han* 
dred and seven English miles by the railroad, but a horizontal basis of less than fifty nuiles; and in 
altitude through three zones, representing a vertical stratum of 8,000 feet. We have psussed throuch 
a series of changes and contrasts in vegetation and climate of the most striking kinci, smd perfecSy 
characteristic of Mexico. A. F. B. 

8. Esperama. The region through which the road passes in the vicinity of Esperanza, is a ooM, 
/ather barren looking highland, without any of the wildly picturesque scenery of the lower moan(> 
ains ; but the change is so sudden, that its very bleakness, vrlth enormous prickly pears, dwarfidi 
and ill-shapen palms, and tall magu^ plants as types of vegetation, and the gigantic pynimidof 
Orizaba towering in full view to the east, has the e£fect of a successfully performed change in tiiei^ 
rical scenery. A, P. B. 

9. San Marcos. A downward grade is struck beyond Esperanza, the highest point is passed st 
Guadalupe, and then the insensible and gradual decline to the central basin of Mexico begina Mom 
and more the isolated peak of Malinche or Perote becomes prominent above the surrounding lant^ 
scape. It is 13,470 feet (English) above sea level. 

10. Huamantla. Beyond Huamantla the traveler is treated to a change in scenery again, and 
one of a very peculiar nature. Two remarkable sights burst into view almost simultaneously; the 
two great volcanic peaks of Mexico looming up like immense monuments. The most noruittiy, 

* Arohsdologicsd Tour in Mexioo. 
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Ysac-tepetl, or White Woman, commonly called the Sierra Nevada, presents a serrated ridge covered 
with perpetual snow, and resting on a broad platform, which very gnMiually descends into dailt forests. 
It has three summits ; the northern, the highest, is 16,662 feet while this mountain is lower than 
Popocatepetl, it is much more massive, its base bein^ twice as long. From the west its long, icy crest 
appears, strikingly like a woman in her last repose, in a white shroud, Iving on her back upon a steep- 
siaed platform. The other, Popocatepetl, or Smoke Mountain, lies south of the former, and therefore 
at a greater distance from the railroad. It appears as a perfect cone, slightly truncated, or rather 
with a cup-shaped summit. This concavity Is the line of the crater here visible lengthwise, this 
part of the wait having fallen in, in the year 1664, whereas from Puebla it disappears, the top of the 
mountain risine above it to a sharp point. The height of Popocatepetl is 17,682 feet, being 314 feet 
higher than Orizaba. It thus appears to be the highest point of Mexico and of North America. The 
crater of Popocatepetl is a valuaole mine of native sulphur. Its vast cup has a diameter of half an 
English mile, with such precipitous sides that it is considered impossible to descend into it, unless 
by means of a rope and crane. 

The skeleton or frame of the mountain is formed of dark porphyritic and basaltic rocks, while 
its ribs and protuberances are covered over and smoothed down bv an enormous deposit of volcanic 
soorise. to which is due the regular form of the peak. The rock of the other mountain is more com- 
pact, lighter colored, sometimes reddish, seldom amygdaloid, or spongy and verv uniform. The 
limits of vegetation reach to about one-half the height of the mountain, a vast forest of pines of 
various species. Above this for two or three thousand feet the slopes are composed of dark grajr or 
dirty red volcanic sand, with few crags and rocks protruding. Above this begins the ever-varying 
snow line, above which eternal snows cover the final slopes of the volcano, wherever they are not too 
steep to pnermit its lodging. Geologists state that Popocatepetl has had no eruption or emission of 
lava for centuries, but eitfthquake shocks occur every year in its vicinity, and the neighboring 
inhabitants are occasionally startled by dull sounds, like a plaintive moan uttered by a sleeping giant. 
History records the emission of smoke at various times. It is a tedious, but not in the least degree 
dangerous, journey to ascend it and stand on the brink of the crater, a yawning caldron in which the. 
smcMceof tnetliree solfataras may be seen often mingled with the whirling clouds of a regular snow fall. 

The two summits of Popocatepetl and Ystac-cihuatl are connected by an apparently eroded 
ridge, which presents itself like a aeep gap, notwithstanding its mean altitude of 10,000 feet, so that 
they shoot up in bold relief like perfectly isolated masses. Their bases are hid bv lower mountains 
running northward, and the railroad rounds the outer spur of these ranges in order to descend into 
the valley of Mexico from the northeast. We, therefore, see the volcanoes in the course of six hours, 
in going from Vera Grus to Mexico, successively Arom the east, northeast, north, and finally upon 
reaching the city of Mexico from the northwest. It was while Gort6z and his Spaniards were yet in 
the higher timbered regions of Popocatepetl, thev enjoyed that first glorious view of the valley and 
the lakes which Prescott has so graphically aescribed. A. F. B. 

11. Mexico. Few countries inspire so varied an interest as the valley of Mexico. It is the site 
of an ancient civilisation of American people, and recollections the most ufecting are associated with 
the city of Mexico and more ancient monuments, such as the Pyramids of Teotchuacan, dedicated 
to the sun and moon. Those who have studied the history of the conquest, delight to trace the 
military positions of Gort6z and of the Tlascaltee arm v. The naturalist contemplates with interest 
the immense elevation of the Mexican table-land, and the extraordinary form or a chain of porphy- 
ritic and basaltic mountains which surround the valley like a circular wall. He perceives that the 
whole valley is at the bottom of a dried up lake. The basins of ftresh and salt water which fill the 
centre of the plain, and the five marshes, are to the eye of the geologist the small remains ota great 
mass of water which formerly covered the whole valley. Humboli>t. ' 

The valley of Mexico, however beautiful it may appear under certain aspects of light, is in fact 
the remnant, not of a deep mountain-lake, but of an enormous marsh, formed by the accumulation, 
without natiural outlet, of the waters collected on the tops and running down the slopes of the high 
ranges surrounding it In the very centre of the Lake of Tezcoco flat barges or scows sometimes are 
in <fauiger of grounding. The descriptions fiirnished by eye witnesses of the conquest by Cortes, of 
the beauty and fertility of the Mexican valley, need not surprise us. The effect from a distance, on a 
^ear day, in the limpid and transparent sky of these altitudes, 7^9 English feet above sea>level. is 
enchanting. To the little band of Spaniards, traveling along the lake shore by the sides of the eulti- 
Tated patches which the Indians had grouped around their puablos, near the placid water, the first 
which they had seen since leaving the coast, the sight must have been charming. And when, throueh 
thefiMlng up of the marsh, parts of it became transtoTmed VuVa «ic^m(i c,o'ttL^v\QLV«^'^^«^^^^'^^*=^^^ 
Mt the regret expreB§ed by some respecting the change. \^ N(«a>^« \w\Vdl%'*\&s2s^ '^^ js^:^^^^ 
experience »t geelng the pictare8<|ae fupplamed by Uke ^aAetaiV 
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12. Very interesting human remains were found in January, 1884, some two and a half miles east 
of the city of Mexico, imbedded in a rock -composed of silicified calcareous tufa. They are described 
and illustrated in the American Naturalist, for August, 1885. 

12. Mexico. The valley of Mexico is eighteen and one-third leagues or fiffy-five miles long, and 
twelve and a half leagues or thirty-seven miles in breadth. The crest of the mountains which sur- 
round it like a circular wall, is most elevated on the southeast, where the great volcanoes La Puebla, 
Popocatepetl, and Istaccihuatl bound the valley. The city is no longer built in the midst of a lake, 
connected with the continent merely by three dikes, owing to the diminution of water of the lake 
Tezcuco. Humboldt pronounced Mexico, undoubtedly one of the finest cities ever built by Europeans 
in either hemisphere, but much less from the f^randeur and beauty of its structures, than from ito 
uniform regularity, its extent and position, leaving a recollection of grandeur which he attributes to 
the majestic character of its situation and the surrounding scenery. The beautifully cultivated valley 
forms a singular contrast with the wild appearance of the naked mountains which enclose it, aroonz 
which the three famous volcanoes above named, with their enormous cones covered with perpetou 
snow, are the most distinguished. 

14. Ouadalupe. Dr. H. M. Chance, mining engineer, and lately an assistant on the second Geoloe- 
leal Survey of Pennsylvania, who has oeen over this road, describes the plateau on which it is bout 
as resembling to the traveler a flat valley, for mountains are seen on both sides of the railroad. Bat 
the chains, upon close examination, are seen to be simply a series of ranges, broken at many poiDta 
The flat plateau seems to have been formed by Tertiary (?) deposits, filling in what were formerly de^ 
valleys between these mountain ranges, thus forming a network of level connected valleys, the Te^ 
tiarv dei}osits filling them up above the lower connecting ridges, leaving them in the condition of 
half buried mountains. This description by Dr. Chance is probably as true as it is picturesaue. 

Between Zacatecas and the City of Mexico, Dr. Chance had less opportunity of examining the 
geology than at at Zacatecas, but he thought the mountains on this part of the route are Laurentiaa 
or Huronian, consisting of granites, porphyry, etc., and that the plateau or apparent valleys are Te^ 
tiary or Quaternary. The mountains nearer Mexico are partly volcanic, and at some points north also 
volcanic deposits are seen. These lava beds generally he west of the railroad and form "buttes" or 
fiat top mountains, the lava beds protecting the soft Tertiary deposits from erosion. (See Note 16.) 

15. Zacatecas. In the Zacatecas mining region an entirely different series of rocks from tiioseio 
the northward is seen, apparently Huronian schists, with porphyry and Laurentian granites. This 
same series also occurs all along the range extending northwest, and l^ing, as at Chihuahua, twentj 
to one hundred miles west of the railroad. It probably also comes up m some of the ranges east of 
the railroad. H. M. C 

16. Jimulco. The coal at Jimulco oceurs in the plateau Tertiary deposits, and is apparently* 
lignitic bed of fluvio-marine origin. The bed opened in 1885 was too largely mixed with ciay, etc. to 
be of any commercial value. See l^ot© \. Dt. CViwxcft «>xaxjvm%dL \Xv<& \xiQ\vxL.tAiu« ouly at Jimulco, and 

found them to consist of an enormouBVy thicVc. a«\fta oi \VcEL«k«.\Kii\ift^\«c>ic5 x&KiwcEtfsvs^^aRn^'v&S^'^^ 
»bly of Upper Carboniferous age. 
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N. B.— Branches, or minor roads* will g^enerally be found under the name of the 
n&ain or oontrolling^ line. The latest names, owing to the constant chanses, can no( 
always be g^ven, but in some instances roads, given in the body of the book under an 
old name, will be found indexed un^r the new, as well as the old. The Guide is in 
itself an Index, and this Index is only an additional help to the traveler. 



Aberdeen, Bismark and N. W., 266. 

Addison and Northern Penna., 171. 

Adirondack, 118. 

Alabama Central, 881. 

Alabama great Southern, 879. 

Albert, 57. 

Allegheny Valley, 16a 

Annapolis and Elk Ridge, 882. 

Anniston and Atlantic, 382. 

Arkansas Midland, 406. 

Arkansas Valley, 407. 

Ashley River, 869. 

Asktabula and Pittsburgh: Pa., 169; 0.,178. 

Ashuelot, 91. 

Ashville and Spartansburg : N. C, 867 j 

S. C, 869. 
Atchinson, Topeka and Sante Fe: Kan., 

285; Col., 290; N. M, 290. 
Atlanta and Charlotte, 369. 
Atlanta and West Point, 876. 
Atlantic and North Carolina, 868. 
Atlantic and Pacific : Mo., 271 ; N. M, 828 ; 

Ariz , 828; Indian Ter., 408. 
Atlantic and Western, 894. 
Atlantic, Tenn., and Ohio, 868. 
Augusta and Knoxville, 369. 

Baltimore and Delaware Bay, 831. 
Baltimore and Ohio: Pa., 169; 0., 178, 

183, 185; Ind., 198; 111., 209; Del.,829; 

Md., 832 ; W. Va., 840 ; Va., 353, 868. 
BisLltimore and Potomac: Md., 332, Va, 

359. 
Bangor and Katahdin, I. W., 97. 
Bangor and Piscataquia, 88. 
Bangor and Portland, 171. 
Bath and Hammondsport, 128. 
Barclay, 162. 
Barnwell, 873. 
Bay of Quinte, 61. 
Bedford and Bloomfield, 206. 
Beech Creek, Clearfield and S. W., 171. 
Bellaire, Zanesville and Cincinnati, 178. 
Bells Gap, 172. 
Bennington and Rutland, 98. 
Blue Ridge, 371. 

Boston and Albany: Mass., 104 ; N.Y., 134 
Boston and Lowell: N. H., 89; Vt., 93; 

Mass., 101. 
Boston and Maine : Can., 62 ; Me., 89 ; N.H., 

89; Vt.. 93; Mass., 99. 
Boston and N. Y. Air Line, 97. 
Boston and Providence, 108. 
Boston, Bam and Gardner, 105. 



Boston Revere, Beach and Lynn, 101. 

Bound Brook : N. J., 144; Pa., 166. 

Bradford, Bordell and Einzua, 172. 

Bradford, Eldred and Cuba, 172. 

Brighthope, 359. 

Brunswick and Albany, 374. 

Buffalo, N. Y, and Phila., (see Western N. 

Y. and Pa.): N. Y., 129; Pa., 166. 
Buffalo, Rochester and Pittsburgh: N. Y., 

128; Pa., 173. 
Burlington and Mo. River : Kan., 284 ; 

Neb., 293 ; Col., 308. 
Burlington and Noilhwestem, 246. 
Burlington and Western, 246. 
Burlington, Cedar Rapids and N., 248. 

Cairo, Vicennes and Chicago, 213. 

California Pacific, 326. 

California, Pacific and Northern, 826. 

California Southern, 828. 

Cambridge and Seaford, 881. 

Camden and Atlantic, 148. 

Canada Atlantic, 68. 

Canadian Pacific, 62, 70, 80. 

Canada Southern, 66. 

Cape Fear and Yadkin: N.C.,867; S.C.,878. 

Cape Girardeau South Western, 278. 

Carolina Central, 867. 

Catasauqua and Fogelsville, 172. 

Catskill and Mt. Cairo, 136 

Central Iowa: 111., 220 j la., 248. 

Central Ontario, 63. 

Central of N. J., 148, 144, 148, 149. 

Central Ohio, 178. 

Central Pacific, (see Southern Pacific): 

Nev., 810; Cal., 819, 826; Ariz., 822. 
Central R. R. of Georgia: S. C, 869 ; Ga., 

874, Ala., 382 
Central R R of S. Carolina, 869. 
Central Vermont, Can., 6(^ Vt., 92. 
Conn., 96 ; Mass., 106 ; N. Y., 186. 
Central Washington, 266. 
Charleston and Savannah: S. C, 869, Ga., 

874. 
Charlotte, Columbia and Augusta: N. G.j 

868; S. C, 870. 
Chateaugay, 118. 
Chatham Branch, 67. 
Chattoroi, 899. 
Cheraw and Chester, 870. 
Cheraw and Darlington, 870. 
Cheraw and Salisbury, 370. 
Cheraw and Wadesboro, 868, 
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Chesapeake and Ohio: W. Va., 843, 855; 

Va., 858, 869; Ky., 897, 851. 
Chesapeake, Ohio and S. W.: Ky., 898; 

Tenn., 401. 
Chesire, 91. 

Chester and Lenoir: N. C, 868; S. C, 870. 
Chicago and Alton: 111., 212; Mo., 271. 
Chicago and Atlantic: 0., 179; Ind., 204. 
Chicago and Canada Southern, 195. 
Chicago and Eastern 111.: Ind., 204; IlL, 

214. 
Chicago and Evanston, 219. 
Chicago and Grand Trunk : Mich., 195 ; Ind., 

205. 
Chicago and Great Southern, 206. 
Chicago and Iowa: 111., 211, 219. 
Chicago and Northwestern: Mich., 195, 197; 

lU., 214; Wis., 228; la., 287; Minn., 

247; Dak., 254. 
Chicago and West Michigan, 194. 
Chicago, Burlington and Kansas City : la., 

241 ; Mo., 272. 
Chicago, Burlinffton and Quincy : IlL, 210 ; 

la., 240; Mo., 278. 
Chicago, Kansas and Nebraska, 282. 
Chicago, Milwaukee and St Paul: HI., 

210; Wis., 226; la., 284; Minn., 246, 

249 ; Dak., 253. 
Chicago, Rock Island and Pacific: 111., 

212; la., 239, 242; Mo., 270; Kan., 282. 
tJhicago, St. Louis and New Orleans, 887. 
Chicago, St. Louis and Pittsburgh: 0., 

179; Ind, 199. 
Chicago, St. Paul, Minneapolis and Omaha : 

Wis., 226; la., 242; Minn., 247; Dak., 

255; Neb., 296. 
Cincinnati and Eastern, 179. 
Cincinnati and Muskingum Valley, 179, 
Cincinnati, Hamilton and Dayton, 179. 
Cincinnati, Hamilton and Indianapolis : 0., 

179; Ind., 201. 
Cincinnati, Indianapolis, St. Louis and Chi- 
cago, 217, 
Cincinnati, LaFayette and Chicago, 200. 
Cincinnati, New Orleans and Texas Pacific : 

Miss., 888; La., 390; Ky., 398; Tenn., 

405. 
Cincinnati, Richmond and Chicago, 179. 
Cincinnati, Richmond and Fort Wayne, 202. 
Cincinnati, Van Wert and Michigan, 179. 
Cincinnati, Wabash and Michigan, 203. 
Clarksburg and Weston, 346. 
Cleveland and Pittsburgh, 180. 
Cleveland, Akron and Columbus, 180. 
Cleveland, Columbus, Cincinnati and In- 
dianapolis: 0., 179; Ind., 200. 
Cleveland, Loraine and Wheeling, 180. 
Cleveland, Youngstown and Pittsburgh, 181, 
Coburg, Peterborough and Mamora, 66. 
Columhia and Greenville, 870. 
Columbia and Paget Sound, 265. 
Columbus and Cincinnati Mldlaxid, IBl. 



'Columbus and Eastern, 181. 

Columbus and Xenia, 181. 

Columbus, Hocking Valley and Toledo^ 181. 

Concord and Portsmouth, 91. 

Connecticut River: N. IL, 91 ; Mass., 107. 

Connoton Valley, 182. 

Coming, Cowanesque and Antrim, 170. 

Crown Point, 118. 

Cumberland and Pennsylvania, 884. 

Cumberland and Maurice River, 149. 

Cumberland Valley, 170. 

Danbury and Norwalk, 95. 
Danville, Mocksville and S. W., 868. 
Danville, Olney and Ohio River, ^0. 
Dayton and Michigan, 182. 
Dayton and Union, 182. 
Delaware and Bound Brook, 144. 
Delaware and Chesapeake, 881. 
Delaware and Hudson Canal Co.: N. T., 

116; Pa., 171. 
Delaware, Lackawanna and Western: N.T., 

120; N. J., 142; Pa., 160. 
Delaware, Maryland and Virginia, 880. 
Delaware River, 149. 
Delaware Railway, 880.- 
Denver and Rio Grande : Col., 804* U., 818. 
Denver, Texas and Gulf, 808. 
Denver, Utah and Pacific, 808. 
Des Moines and Fort Dodge, 242. 
Des Moines, Osceola and Southern, 245. 
Detroit and Eel River, 200. 
Detroit, Grand Haven and Milw., 198. 
Detroit, Hillsdale and Southwestern, 194. 
Detroit, Lansing and Northern, 194. 
Detroit, Mackinaw and Marquette, 197. 
Dubuque and Dakota, 245. 
Duluth, South Shore and Atlantic, 196, 197. 
Dunkirk, Allegheny Valley and Pittsburgh : 

N. Y., 127 ; Pa., 167. 

East Alabama and Cincinnati, 882. 

East Broad Top, 170. 

Eastern, 99. 

Eastern Extension, 58. 

Easton and Amboy, 144. 

Eastern Kentucky, 899. 

East Tennessee, Virginia and Georgia: 
Ga., 874, 376; Ala., 381; Miss., 388; 
Tenn., 408. 

East Tennessee, Virginia and Georgia S. 
W., 404. 

East Tennessee and Western North Caro- 
lina: N. C, 868; Tenn., 403. 

Elberton Air Line, 377. 

Elk River, (W. Va.,) 350. 

Elmira, Cortland and Northern, 128. 

Erie and Pittsburgh, 168. 

Eureka and Palisade, 315. 

lE,N«Ai^V\V\ft ^Av^'l^rw. ^^\s\a^*B;A. 
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Fairmount, Morgantown and Pittsburgh, 

848. 
Fitchburg: Mass., 105; N. Y., ia6. 
Flint and Pere Marquette, 193, 196. 
Florida Central and Peninsular, 892. 
Florida Southern, 893. 
Florida, Johnstown and Gloyersyille, 130. 
Fort Madison and Northwestern, 245. 
Fort Wayne and Jackson, 202. 
Fort Wayne, Muncie and Cincinnati, 203. 
Fort Worth and Denver City, 413. 
Freehold and New York, 147. 
Freemont, Elkhom and Missouri Valley: 

S. Dak., 256; Neb., 296, 813; Wy., 313. 
Fulton Co., 220. ' 

GaWeston, Harrisburg and San Antonio: 

La., 391; Tex., 411. 
Gauley River, (W. Va.) 
Geneva, Ithaca and Sayro, 122. 
Georgetown, 409. 
Georgetown and Lanes, 871. 
Georgia Pacific, 383. 
Georgia R. R., 875. 
Gettysburg and Harrisburg, 166. 
Grafton and Greenbrier, 346. 
Grand Gulf and Fort Gibson, 389. 
Grand Rapids and Indiana: Mich., 192; 

Ind., 202. 
Grand Rapids, Newaygo and L. S., 194. 
Grand Southern, 57. 
Grand Tower and Carbondale, 217. 
Grand Trunk: Can., 68, 62, 66; N. H., 89; 

Mich., 195, 197. 
Green Bay, Winona and St. Paul, 229. 
Green Pond Mine, 141. 
Greenwich and Johnsonville, 135. 
Greenwood, Laurens and Spartansburg, 373. 
Gulf, Colorado and Santa Fe, 412. 
Gulf, Western Texas and Pacific, 411. 

Halifax and Scotland Neck, 367. 

Hannibal and St. Joseph, 267. 

Hanover Jc, Hanover and Gettysburg, 170. 

Harrisburg and Potomac, 173. 

Hartford and Connecticut Western : Conn., 

95; N. Y., 134. 
Havana Rantoul and Eastern, 221. 
Hot Springs, 406. 

Housatonic: Conn., 95; Mass., 107. 
Houston and Texas Central, 411. 
Houston, East and West Texas, 413. 
Huntingdon and Broad Top, 170. 

Illinois and St. Louis, 217. 

Illinois Central: 111., 209, 221; la., 236; 

Miss., 387; La., 390- Ky., 400; Tenn., 

402. 
Illinois Midland, 217. 
Indiana, Bloomington and Western: 0., 

182; Ind., 200, 205, 207; 111., 217. 
Indiana, Hlmoia and Southern, 220. 



Indiana, Illinois and Iowa, 221. 
Indianapolis and St. Louis: Ind., 201; 

III., 220. 
Indianapolis, Cincinnati and LaFayette, 

201. 
Indianapolis, Decatur and Springfield, 217* 
Intercolonial, 62. 
International, 66.* 

International and Great Northern, 409. 
Iowa Central, see Central Iowa. 

Jacksonville and Atlantic, 394. 
Jacksonville, St. Augustine and Halifax 

River, 898. 
Jacksonville Southeastern, 217, 220. 
Jacksonville, Tampa and Key West, 394. 
Jamesville and Washington, 368. 
Jefferson, Madison and Indianapolis, 201. 

Eaaterskill, 186. 

Kankakee and Seneca, 219. 

Kansas City, Fort Scott and Memphis: 

Mo., 278; Kan., 284; Ark., 407. 
Kansas City, Wyandotte and N. W., 283. 
Kansas City, St Joseph and Council Bluffs : 

la., 242; Mo., 272. 
Kentucky and South Atlantic, 400. 
Kentucky Central, 399. 
Kentucky Union, 399. 
Kingston and Pembroke, 66. 
Knox and Lincoln, 88. 

Lackawanna and Pittsburgh, 180. 

Lake Erie and Western: 0., 182; Ind., 

207; HI., 219. 
Lake Shore and Michigan Southern : N. Y., 

128; Pa., 167; 0., 182; Mich., 191, 

194; Ind., 198, 202 ; 111., 217. 
Laurens, 371. 
Lawrence and S. W., 278. 
Lehigh and Hudson River: N. T., 130; 

N. J., 145. 
Lehigh and Lackawanna, 173. 
Lehigh Valley: N. Y., 122; N. J., 144; 

Pa., 101. 
Ligonier Valley, 172. 
Litchfield, Carrolton and Western, 220. 
Little Kanawha River, 850. 
Little Miami, 183. 
Little Rock and Fort Smith, 406. 
Long Island, 136. 
Los Angeles and San Diego, 828. 
Louisiana and Texas, 891. 
Louisville and Great Southern, 378. 
Louisville and Nashville: Ind., 204; 111., 

218; Ala., 878, 381 ; Miss., 889; La., 

390; Fla., 392; Ky., 896, 400; Tenn , 

402. 
Louisville, Evansville and St. Loius : Ind., 

203, 206; 111., 219. 
\ IiCi\>ia^\\\ft, ^vw kW^^SDL^ ^lad^ C\^ifflw;g^^ 2ft^^ 
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Louisville, New Orleans and Texas : Miss., 
889 ; La., 891. 

Maine Central: Me., 87, 89; N. H., 89. 

Manchester and Laurence, 91. 

Manchester and North Weare, 91. 

Manitoba and N. W. of Canada, 77. 

Manitoba Southwestern, 78. 

Marietta and Cincinnati, 188. 

Marietta, Pittsburgh and Cleveland, 188. 

Marquette, Houghton and Ontonagon, 196. 

Maryland Central, 886. 

Meadville and Linesville, 172. 

Memphis and Charleston, 880. 

Memphis and Little Rock, 406. 

Mexican, 416. 

Mexican Central, 417. 

Mexican National: Tex., 418; Mex., 420. 

Michigan and Ohio, 196. 

^tioMgan Central : N. T., 129 ; Mich., 190, 

195,197; Ind., 198; 111,217. 
Midland North Carolina, 868. 
Milton and Sutherlin, 868. 
Milwaukee and Northern, 280. 
Milwaukee, Lake Shore and Western, 280. 
Minneapolis and St. Louis : la., 245 ; Minn., 

248. 
Minneapolis, Sault Ste. Marie and Atlantic, 

232. 
Mississippi and Tennessee, 887. 
Missouri, Iowa and Nebraska, 268. 
Missouri, Kansas and Texas — now 
Missouri Pacific: Mo., 268; Kan., 278, 279 ; 

Neb., 296; La., 891; Ark., 406; L T., 

408; Tex., 413. 
Mobile and Alabama Grand Trunk, 381. 
Mobile and Girard, 381. 
Mobile and Montgomery, 881. 
Mobile and Ohio: Ala., 881; Miss., 887; 

Ky., 400; Tenn., 4U2. 
Monadnock, 91. 
Monongahela River, 848. 
Montana Central, 264. 
Montgomery and Eufaula, 881. 
Montgomery and Southern, 382. 
Montour, 174. 
Montpelier and Wells, 91. 
Montrose, 162. 

Morgan's Louisiana and Texas, 891. 
Mount Alto, 173. 

Nashville and Chattanooga, 880. 

Nashville and Decatur, 380. 

Nashville, Chattanooga and St. Louis, 408. 

Natchez, Jackson and Columbus, 387. 

Naugatuck, 96. 

Nebraska: Kan., 284; Neb., 293. 

Nevadah County, 324. 

Newark and Delaware City, 829. 

Newark and Patterson, 141. 
Newark and New York, 148. 
New Brunswick, 55. . 
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Newburg, Dutchess and Columbus, 134. 

New Canaan, 95. 

New Haven and North Hampton: Conn., 

97; Mass., 106. 
New Jersey and New York: N. Y., 127: 

N. J., 141, 
New Jersey Southern, 148. 
New London Northern, 106. 
New- Orleans and Northeastern, 888. 
New York and Greenwood Lake, 142. 
New York and Long Branch, 147. 
New York and Massachusetts, 184. 
New York and New England : Conn., 96, 

Mass., 103; N. Y., 135. 
New York and Northern, 132. 
New York Central and Hudson River, 110, 

182. 
New York, Chicago and St Louis : N. Y., 

128; 0., 183; Ind., 206. 
New York, Lake Erie and Western: N. Y., 

124; N. J., 141; Pa., 159. 
New York, New Haven and Hartford: 

Conn., 94, 95, 97; N. Y., 183. 
New York, Ontario and Western, 123. 
New York, Pennsylvania and Ohio: N. Y., 

125; Pa., 160; O., 188. 
New York, Philadelphia and Norfolk, 881. 
New York, Pittsburgh and Chicago, 174. 
New York, Rutland and Montreal, 133. 
New York, Susquehanna and Western: 

N. Y., 180; N. J., 140; Pa., 173. 
New York, Texas and Mexican, 411. 
Norfolk and Western, 357. 
Norfolk Southern, 368. 
Northeastern, 371. 
Northeastern of Georgia, 876. 
Northern and Northwestern, 61. 
Northern of Canada, 66. 
Northern Central: N. Y., 121; Pa., 168; 

Md., 332. 
Northern of New Jbrsey, 140. 
Northern Pacific: Minn., 249, 258; Dak., 

266,268; Mon., 269; Id, 261; Wash., 

262. 
Northern Pacific Coast, 825. 
Northshore, 60. 
Northwestern Ohio, 184. 

Ogdensburg and Lake Champlain, 186. 
Ohio and Mississippi: 0., 184; Ind., 202, 

206; 111., 218. 
Ohio Central: 0., 184; W. Va., 845. 
Ohio River, 345, 848. 
Ohio Southern, 184. 
Old Colony, 102. 

Olympia and Chehalis Valley, 266. 
Orange Belt, 393. 
Oregon and California^ 316. 
Oregon Central, 317. 
Oregon Railway and Navigation Co, : Or- 
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Pacific Coast, 828. 

Painesville and Toungstown, 185. 

Passumpsic : Can., 62; Vt., 93. 

Peachbottom, 166. 

Pennsylvania: N. J., 144; Pa., 152. 

Pennsylvania and Delaware, 829. 

Pennsylvania and N. Y. Canal Co., 122. 

Pensacola and Atlantic, 892. 

Peoria, Decatur and Evansville, 216. 

Perkiomen, 166. 

Petersburg, 868. 

Philadelphia and Atlantic City, 149. 

Philadelphia and Baltimore Central, 832. 

Philadelphia and Reading: N. J., 144; Pa., 
162. 

Philadelphia, Newtown and New York, 173. 

Philadelphia, Wilmington and Baltimore: 
Pa., 166; Del., 829; Md., 882. 

Piedmont Air Line. See Richmond and Dan- 
ville. 

Pittsburgh and Castle Shannon, 174. 

Pittsburgh and Lake Erie, 174. 

Pittsburgh and Western: Pa., 175; 0., 185. 

Pittsburgh, Chartiers and Youghiogheny, 

Pittsburgh, Cincinnati and St. Louis: Pa., 

169; 0., 181, 188, 1^5; Ind., 199; W. 

Va., 846. 
Pittsburgh, Ft. Wayne and Chicago: Pa., 

168; 0., 185; Ind., 198; III, 218. 
Pittsburgh, McEeesport and Yough., 174. 
Pomeroy and Newark, 155. 
Port Huron and Northwestern, 196. 
Portland and Ogdensburg, 89. 
Portland and Rochester, 88. 
Port Royal and Augusta, 871. 
Prince Edward Island, 56. 
Profile and Franconia Notch, 90. 
Providence and Worcester: Conn., 96; 

Mass , 104. 
Puget Sound, 265. 

Quebec and Lake St. John, 60. 
Quebec Central, 61. 

Queen Anne's, Kent and Townsend, 881. 
Quincy, Missouri and Pacific, 268. 

Raleigh and Augusta, 866. 

Raleigh and Gaston, 866. 

Richmond and Allegheny, 859. 

Richmond and Danville (Piedmont Air 

Line): Va., 865, 856, 868; N. C, 866; 

S. C, 869; Ga., 875, 877. 
Richmond, Fredericksburg and Potomac, 

366. 
Richmond, York River and Chesapeake, 

367. 
Rio Grande, 413. 
Rochester and Lake Ontario, 129. 
Rock Island and Mercer Co., 219, 
Rack Island and Peoria, 218, 219. 
Bookj^ Mt, of Montana, 262, 
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Rome R. R., 876. 

Rome, Watertown and Ogdensburg, 119^ 
119. 

St. Croix and Penobscot, 97. 

St. Joseph and Western, 295. 

St. Louis, Alton and Terre Haute, 218. 

St. Louis and Cairo, 213. 

St. Louis and San Francisco: Mo., 271; 

Kan., 277 ; Ark., 407. 
St. Louis and Southeastern, 204. 
St. Louis Coal, 216. 

St. Louis, Creve Coeur and St Charles, 278. 
St. Louis, Des Moines and Northern, 245. 
St. Louis, Hannibal and Keokuk, 278. 
St. Louis, Iron Mt. and Southern: Mo.» 

269, Ark., 407. 
St. Louis, Keokuk and Northwestern : la., 

245; Mo.. 272. 
St. Louis, Salem and Little Rock, 272. 
St Louis, Vandalia, Terra Haute and 

Indianapolis: Ind., 201; 111., 219. 
St Paul and Duluth, 248. 
St Paul, Minneapolis and Manitoba: 

Minn., 250; Dak., 254, 266 ; Mon., 264. 
St. Paul, Stillwater and Taylor's Falls, 261. 
Sacramento and Placerville, 326. 
Sandusky, Mansfield and Newark, 185. 
Saginaw Valley and St. Louis, 195. 
Sandy River, 97. 
Sanford and Indian River, 394. 
San Francisco and Northern Pacific, 824^ 
San Pete Valley, 315. 
Saratoga and Champlain, 91. 
Savannah and Memphis, 382. 
Savannah, Florida and Western, 394. 
Savannah, Grifiin and N. Alabama, 876. 
Scioto Valley, 186. 
Seabord and Roanoke: Va., 857; N. G.» 

868. 
Seattle, Lake Shore and Eastern, 265. 
Selma and Gulf, 381. 
Selma, Marion and Memphis, 382. 
Selma, Rome and Dalton : Ga., 876 ; Ala., 

879. 
Sharpsville, 174. 
Shenandoah Valley, 361. 
Shenango and Allegheny, 168. 
Shepang, 95. 

Silver Springs, Ocala and Gulf, 394. 
Sioux City and Pacific: la., 242; Neb., 

296 ; Wy., 818. 
Skaneateles, 115. 
Somerset, 88. 

South and North Alabama, 878. 
South Carolina, 872. 
Southeastern, 62. 
Southern Pacific (see also Central Pacific^ : 

Or., 816, 317; Cal., 320, 825, 32(^; 

Ariz., 322; N. M., 828; La., 891; 

Tex., \\\. 
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South Pacific Coast, 827. 

Bpartansburg, Union and Columbia, 872. 

Spokane and Palonse, 2G5. 

SUte Line and SulliTan, 162. 

SUten Island, 187. 

Stockton, Visalia and Copperopilis, 826. 

Stonington and ProTidenoe, 96. 

Straitsville, Somerset and Newark, 178. 

Stony Clove and Catskill, 186. 

Syracuse, Geneva and Coming, 122. 

Syracuse, Ontario and N. Y., 127. 

Tavares, Apopka and Gulf^ 894. 

Tennessee Coal and Iron, 404. 

Terra Haute and Indianapolis, 207. 

Texas and Pacific, 410. 

Texas and St. Louis: Mo., 278: Ark.. 407; 

Tex., 413. 
Tionesta Valley, 174. 

Toledo, Ann Arbor and Grand Trunk, 197. 
Toledo, Canada Southern and Detroit, 195. 
Toledo, Cincinnati and St. Louis: O., 186; 

111., 220. 
Toledo, Peoria and Western, 219. 
Tom's River and Waretown, 148. 
Tonawanda Valley and Cuba, 129. 
Tuckertown, 148. 
Troy and Boston, 135. 
Troy and Schenectady, 115. 

Ulster and Delaware, 130. 

Union Pacific: Kan., 274; Neb., 295; Col., 

301; Wy.,«310; Ut., 810; Id., 311; 

Men., 312. ^ 
University, 368. 
Utah and Nevada, 314. 
Utah Central, 314. 
Utica and Black River, 118. 

Valley, 186. 

Vicksburg and Brunswick, 382. 
Virginia and Truckee, 315. 
Virginia Midland, 355 



Wabash, Chester and Western, 217. 
Wabash (Wabash, St. Louis and Pacific): 

O., 186; Ind., 200, 208; lU., 214; la, 

241; Ma, 267. 
Washington City, Va. Midland and Great 

Southern, 855. 
Washington, Ohio and Western, 858. 
Waterloo and Magog, 56. 
Waynesburg and Washington, 175. 
Western and Atlantic, 876. 
Western Counties, 57. ' 
Western Maryland: Pa., 170; Md., 383. 
Western N. Y. and Pennsylvania: N. Y., 

129; Pa., 166. 
Western North Carolina, 866. 
Western of Alabama, 380. 
Western of Florida, 394. 
West Jersey, 149 
Weston and Buckhannon, 846. 
West Shore : N. Y., 130; N. J., 140. 
West Virginia Central, 847, 349. 
West Virginia and Pittsburgh, 848. 
Wheeling and Lake £rie, 187. 
Whitfield and Jefferson, 91. 
Wicomico and Pocomoke, 331. 
Williamsport and North Branch, 172. 
Wilmington and Northern : Pa., 166 ; Del, 

881. 
Wilmington and Weldon, 867, 868. 
Wilmington and Western, 331. 
Wilmington, Columbia and Augusta : N. 0., 

367; S. C, 378. 
Windsor and Annapolis, 54. 
Wisconsin Central, 231. 
Wisconsin, Iowa and Nebraska, 245. 
Woodstock, 93. 
Worcester, Nashua and Rochester : N. H., 

91; Mass., 105. 

York and Peachbottom, 178. 
Youghiogheny, 175. 
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